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Introdudn 

For 1-2-3 printouts that 


All of a sudden, 1-2-3* looks better than ever. 

And every worksheet you print looks crisper, more 
credible, and more presentable than ever before. 

And all of it thanks to Allways," the only way to 
make professional-quality printouts directly from 1-2-3. 
Plus get speed, flexibility, and powerful features you won’t 
find anywhere, not even in Microsoft®Excel. Which makes 
Allways and 1-2-3 the most effective way to dramatically 
improve the way you look on paper. But without changing 
your software, hardware, or the way you work. 

We call it “Tbe Spreadsheet Publisher.” 

And it’s easy to see why. 

Allways gives you an astonishing range of formatting 
and printing options. And its “what-you-see-is-what-you- 
get” display eliminates all the guesswork. You get the tools 
you need, and the display you need, for total control over 
your printouts. 

Use up to 8 typefonts on any printout-apply them 
cell by cell, or throughout ranges. 

Add emphasis with bold or underline. Highlight im- 
portant information with light or dark shade. Add drama 
with solid black. 

Incorporate 1-2-3 graphs into any spreadsheet 
printout. 

Adjust the height of a row with a few keystrokes. 

Or fine-tune the width of a column. 


Draw vertical and horizontal lines along any cell 
border. Enclose data in boxes, or outline entire ranges. 

And for the bottom line, double-underline. 

The soul of your current machine. 

Not only does Allways make printouts that look ter- 
rific, it also makes good sense. Because only Allways is 
ready to go to work for you today, using the hardware you 
already own. 

In fact. Allways performs perfectly with all kinds of 
PCs, from a screaming-fast 386 to a trusty XT. 

And with all kinds of displays. So if you have a graph- 
ics monitor, you’ll get the benefit of the Allways WYSIWYG 
display-but even if you don’t, you’ll be able to use all the 
features of Allways on a text-only monitor. 

And whether you have a dot-matrix or a laser 
printer, Allways will take your printer to the limit. You’ll 
be able to use your printer’s internal fonts as well as the 
fonts that Allways supplies, for an incredible variety of 
formatting options. 

And if you use an HP Laser- 
Jet* Plus or Series 11, you’ll 
get extensive font 
cartridge support, plus 
a full complement of 
downloadable fonts in 
sizes from 5 to 24 point. 



What you see in AUways 
is what you ge/ on paper 



(c) 1988 Funk Software. Inc. Allways and Allways The Spreadsheet Publisher are trademarks of Funk Software. Inc. Microsoft Excel. 
The Soul of the New Machines, lotus 1-2-3. and HP LaserJet are trademarks of their respective owners. 



gAUways. 

actually exceed Excel 


So you can really make the most of your laser printer 
investment. 

Best of all, Allways runs right inside 1-2-3. So you can 
go on creating your worksheets in 1-2-3 as always. Then 
pop into Allways to make them look great. 

So if you really want the best-looking printouts, get 
Allways. It’s just $149.95. Your spreadsheets deserve it. 

Ask for Allways at leading software dealers nation- 
wide. Or order dir^y from Funk Software with your 
check. Visa, or MasterCard. 



To order call 1-800-822-3865 Ext 115 

(617-497-6339 in MA) 
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Thisisabou 


At this moment, millions of Lotu^ 1-2-3® 
users are faithfully awaiting the arrival of 
a product called Release 3. A character- 
bied product that promises greater power 

and greater produc- 
tivity for serious 
spreadsheet users. 
As soon as it 



Microsoft Excel. Or, how to 
see Lotus 12-3 Release 3 from 
a whole new perspective. 


gets here. 

In the meantime, 
we have a question: 

If Release 3 is in 
fact character-based, 
and the entire per- 


Microsoft Excel 


( Next ) (Previous) ( jZoow ) ( Print ) ( Goncol~~) 



Ool No* 0«c 


sonal computing industry continues moving easiest, most enjoyable way to crunch your 


toward gyfl^/^/cs-based environments, is it 
wise to wait for Release 3? Or consider the 
alternative. 

Actually, you can do 
both. Because you have 
nothing to lose by seeing 
the other side of the 
spreadsheet story, and 
trying it for yourself 


numbers. Thanks to an incredibly intuitive 
design that exploits innovations like Micro- 




Asyou know, with 1-2-3 your ability to customize worksheets and charts is limited. 
As you may not know, with Microsoft Excel the possibilities are limitless. 




Ifs called Microsoft® Excel. The spread- soft Windows, OS/2 Presentation 

sheet spedfical- Manager and, of course, the Macintosh? 
ly designed for YoSre a loyal Lx)tus user. If youhe a bit 
graphic environ- skeptical, we fully understand that We also 
ments— the in- anticipated it So weVe made sure your hard- 

dustryk emeig- earned equity in 1-2-3 
ing stkidard. is not 

Five minutes in ,^i^iii^^"’bbsolete. In fact weVe not 



Unfortunately, 1-2-3 won’t let you move, 
size, and link an unlimited number of files at the % r , . 

same time. Fortunately Microsoft ^cel will the taSteSt, 


front of a demo 
will show you 


■4j 


only made a transition to Microsoft 
Excel attractive, weVe also made it ea^. 
Microsoft Excel actually reads and writes 


Copyrighted matenai 



t Lotus l-2-3i 



No more 


y er. Microsoft Excel ames with Print 
SrWYG. Unlike Release 3. 


^^CoMSide 


Preview for truer 

1-2-3 files and even helps translate macros. 

It also offers the convenience of 1-2-3 on-line 
hdp— so you can expect a s^risin^ smooth 
transition. In fact, the 
/slash key you punch to 
access your 1-2-3 com- 
mands is the same 
key that can access 
^ Microsoft Excel com- 
mands— you don’t have 

Yes, graphics-based Microsoft Excel was tO releam a thui^ 
designed around a mouse.You can also use AnnfViAr icciip- 

Uwithoutone. miOUICr ISSUC. 

hardware. 




As Lotus may or may not have told you, 
Release 3 will ne^ a sutetantial investment 
in new hardware. The same hardware that 
runs Microsoft Excel. All we’re saying is, if 
yolfte committing to new machines, rnake 
the most of those new machines. Something 
Release 3 simply won’t 

But using is believing So we’ve made 
it convenient to get a sample of Microsoft 
Excel in your h^ds. Simply call us at 
(800) ^1-126L Dept J 14 for a free 
sample disk of your own. It’s worth 
the (^1. It’s worth Ae experience. 

In fact we’re so 
confident about 
Microsoft Excel that 
we’re offering a no- 
questions-asked, 
money-back guaran- 
tee good throu^ 

January 1990. Which 
means we’re actually 
willing to guarantee 
our current technology a^nst Lotus tech- 
nology that isn’t even available yet 
All of which brings us to a decision 
millions of you are about to face: 

Upgrade to character-based Release 3, 
or upgrade to the power and simplicity of a 
graphics-based spreadsheet We’re not 
saying ith an easy decisioa 
Just an inevitable one. 

Aicfoso# 

Making it all make saise 



For even more convincing, 
call for a sample disk. The disk 
is free. Bit the experience 
is priceless. 


l4(Bff-bid|umi(MnlidflBly if putdused after Mart 1968 . Cuiunm in Canida. call (4161 673-7638. OutsKk North Ainerici,cd (206) 88^6661 0 Copfii^ 1989 MkraMAComrnoa 

kip> t wfMBwJ tradanaria aad Making it all mate senie it a tradenurt of Mioaenft Corp u ra tka . Lohm and 1-2-3 are repMaed tfa fta naria of Lotui D w elen m ient Cafporation. Maonttah ia a ttgattred tradenart of Apple Conyuter. tec. 
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Fast free-form retrieval — 
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VOLUMES NUMBERS 



WHAT’S inside 


Catherine Miller and Robin Raskin undertake our numerical blockbuster. 


The seed for this issue was planted nearly a 
year ago by PC Magazine's publisher and 
editor-in-chief, Bill Machrone, In the Feb- 
ruary 16, 1988, issue, in the column “Serv- 
ing the Scientist,” we explored science’s 
role in our industry for the first time. 

Responding to a letter from Bill Joyce, 
a scientist at AT&T Bell Labs, Machrone 
addressed many of the concerns and de- 
sires of the scientific community. Maeh- 
rone’s editorial inspired one of our most 
prodigious undertakings, PC Magazine's 
first Statistical and Numerical Analysis 
Software Blockbuster. As for each one of 
you who writes in with comments or 
i speaks to us through PC MagNet, our on- 
line interactive forum, keep after us. We 
listen to your suggestions. Just ask Bill 
Joyce. 

Associate editor Catherine Miller and 
contributing editor Robin Raskin tackled 
this challenging blockbuster. They uncov- 
ered over 200 number-crunching packages 
before deciding upon the 80 statistical 
analysis, math toolbox, and scientific 
graphing packages reviewed in this issue. 

PC Lijs created five real-world test 
procedures to evaluate the 49 statistical 
analysis packages. These five tasks ate 
comparable to our “Suitability to Task” 
ratings for word processors and desktop 
publishing software. (See the sidebar "A 

1C The 


Day in Five Lives: How We Tested Statis- 
tical Analysis Software,” appearing in 
“Statistical Software for the PC: Testing 
for Significance.”) 

To ensure our usual high standards in 
this vast endeavor, PC Labs combined its 
technical know-how with outside experts 
to assist in reviewing the unusually large 
number of packages. Our list of contribu- 
tors reads like a t^o’s Who of American 
scientists. Wall Street financiers, statisti- 
cians, research scientists, bankers, manag- 
ers, and university professors, as well as 
our own in-house computer experts. 

On the lighter side, PC Lkis director 
John Dickinson won a long-mnning argu- 
ment with Raskin. Our contributing editor 
had only one phone line in her home. 
(Many PC Magazine editors have voice 
and data lines at home, with mote editors 
each day adding a third line dedicated to 
fax or voice mail.) Dickinson’s persever- 
ance won out, leading Raskin to challenge 
phone-company bureaucracy and an angry 
building superintendent to get a second 
line installed in her Manhattan apartment 
quickly, no small undertaking. 

The data line arrived just in time for 
Raskin to receive all those late-night MCI . 
messages. Raskin is now tuned into the PC I 
Magazine heartbeat around the clock . b 

— Matt Ross [IQ | 
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he new BigBin holds five times 
more, so you feed it five times 


iess. 



The BigBin™ sheet feeder replaces your laser 
printer’s old 200-sheet paper tray to give you 
1.000 sheets of paper. That means you spend 
more time working on printing jobs, and less 
time refilling paper. 


BigBin. 
1000-sheet 
capacity for 
Canon SX, 
Ricoh 4150 & 
4080/4081 
engine 

laser printers. 


Impressive numbers Think of BigBin as a 
motorized paper tray that lets you load 1.000 
sheets of letter-size paper. All at once. You can 
even add a kit that handles legal-size.* 

Even high-volume and multiuser environ- 
ments get up to two hours of continuous print- 
ing. Without the interruption of another empty 
paper tray. 

Simple addition All it takes to multiply your 
paper-handling capacity is a little addition. 
Just replace your printer’s paper tray with the 
1.000-sheet BigBin and plug it into the wall. 

Despite the big name. BigBin needs only 
about a foot of space in front of your printer, 
and it weighs in at only 14 pounds. 


A multiple of three BigBin is available in 
three models that connect to laser printers 


with Canon SX'. Ricoh' 4150 and Ricoh 4080/ 
4081 engines. 

The Canon SX works in the QMS-PS’ 810. 
KISS™p/£/s and HP' LaserJet Series IT. The 
Ricoh 4150 supports the QMS Lasergrafix’ 
1510. QMS SmartWriter* 150 and Texas 
Instruments Omnilaser'l models 2015 and 
2115. The Ricoh 4080/4081 series includes the 
AST TUrboLaser’. the DEC LN 03*. and Texas 
Instruments Omnilaser 2108. 

All three BigBin models are available 
e.xclusively through Laser Connection™ dealers. 
For more information on how BigBin can 
maximize your paperhandling, call Laser 
Connection at 1 - 800 - 523-2696 for the 
dealer nearest you. 

And be sure to ask for The Sourcebook'— 
our exclusive catalog filled with the latest laser 
printer products and enhancements. 

* Fits Canon SX ami Ricoh 4150 engines. 

ll(E LASER 

^connGCTion™ 

.4 OMSC Company 



Canon. VS.K. Ricoh of Rkoh. Inc. HR LaserM Scries II of jle^'tt-Hackard. Oinnjla.SLt 
(jf 'R.'xas Instruments Inc. IbrhoLasernf AST. 1>N of Digital Equipment Corp. 
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Understanding Numerical 
Analysis; Working with 
the Odds 

Richard Goldstein/ The PC has 
stepped into the ring to 
challenge the mainftame's 
suptemacy as an analytic tool 
for power users. To satisfy 
your number-crunching needs, 
PC Magazine examines over 
80 packages in our first 

statistical and numerical 
analysis blockbuster 94 

Statistical Software for the 
PC: Testing for Significance 
Robin Raskin/ We examine 
five categories of statistical 
analysis software; advanced, 
basic, econometric modeling, 
forecasting, and special 
interest . . . . J . . 1 0.1 

Scientific Graphing 
Software: Not Just a Pretty 
Picture 

Ehud Kaplan/ PC Magazine 
looks at graphing software 
worthy of anything a scientist 
can envision, even three- 
dimensional contours 259 

Better Tools for Higher 
Math: When Numbers Count 

Barry Simon/ Throw away 
your scratch pads, slide rules. 


and old calculus textbooks. PC 
Magazine reviews 16 
mathematical toolboxes that 


solve all your numerical 
problems 289 


Index of Reviews 
STATISTICAL ANALYSIS: 
Advanced 

The BASS System 121 

BMDP/PC 122 

CSS 123 

NCSS 124 

Pmda.s 125 

P-.Stal l.tO 

R.S/1 136 

SAS 136 

Sigstat 138 

SPSS/PC -f 145 

Stata 146 

Statgraphics 148 

StatPacGold 155 

Systal 156 

Turbo Spring-Stat 159 

Bask 

ABsrat 169 

Cmnch Statistical Package 169 

Decision Graphics 170 

F,xec*U*.Stat 172 

Micmstat 11 175 

Minitab Statistical 
Software 181 

NWAStatpak 182 

PCANOVAand 
PC Statistician 185 

SCA Statistical System .... 185 


SP-Stat 192 

Statistix 194 

Stat 1 196 

StatPlan 111 198 

Statpro 198 

Econometric Modeling 
ESP 203 

Lisrel and Prelis 204 

Micro TSP 204 

OTIS 205 

Power-Station 214 

Soritec 216 

Forecasting 

AutoBox Plus 225 

Autocast U 2 25 

Forecast Master 226 

Forecast Plus 228 

Forecast Pro 2.S2 

MTS 233 

Pro*Cast 236 

SmartForecasts 11 240 

Special Interest 

A-Cross 247 

NWA Qualily Analyst 248 

OA/S 248 

SL-Micro 250 

SumOuest 254 

SCIENTIFIC GRAPHING: 
Two-Dimensional Plotting 
Grapher 265 

Graph-in-the-Box Analytic 266 
PCPIotandPDP 267 

Sigma-Plot 273 

Tech*Gtaph*Pad 276 

Three-Dimensional notting 
Datasurf 28.^ 


Graftool 283 

SDS 284 

Surfer 285 

MATHEMATICAL 
TOOLBOXES: 
Nonprogrammable 
Asystant 291 

Eureka 296 

Formula/One 2% 

IAS 297 

MathCAD 298 

Point Five 298 

The Professional Wheel and 
The Scientific Wheel 300 

SolvefT 300 

Tekcalc 301 

Programmable 

Asyst 304 

Curve 305 

Gauss 306 

MathGraf 1107 

Matlab 308 

TK'. Solver Phis ^10 


EDITORIAL PRODUCT 
INDEX 

A complete listing of the 
products (other than numerical 
analysis) reviewed in this 
issue, plus a guide to the 
utilities and tips in the 
Productivity section 432 


Cover Art: 
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URSriOOKS 


Hands On: 

. IBM’s OS/2 LW Server 
implementation joins 
communications, database 
managers in EE lineup. 

• Xerox Presents enters 
presentation graphics fray 

• Microsoft Slat Pack, Smalt 
Business Consultant 

• Compile 1-to-C generates 
standalone worksheets in C 

• ieuer-Reod'y; ftll-in-the- 
blanks LaserJet forms 

• XyQuest adds point-and- 
shoot menus to XyWrite III Plus 

• Two TSRs for downloading 
soft fonts 

. PreWEIV. CADD-minded 
groupware streamlines drawing 
review, annotation 

• PC-Globe Plus on-line atlas 

• Xecom FeedThni modem 

leaves slots, ports free 33 


\KH.RM(H=KS 


In this installment of our two- 
part series on personal income 
tax preparation software, tax 
expert Laura Lou Meadows 
reviews the following five 
products: 

• AM Software’s AAf-Tor 

• Timeworks’ Swr/Tor 

• Double Eagle Software’s 
The Tax Advantage 

• Park Technologies’ TaxEase 
. SoItView’s TaxView .... 444 


I’KODl (Tl\ I IT 


jyilMIL 


irmiTiES 

Your Free Software Breakout Box 
Jeff Prosisel Costly hardware breakout boxes can tell you why 
your serial printer won’t print or your modem won’t send. 
LTTES.COM gives you the same information without making 
you touch a single c^le. UTES is a memory-tesident program 
that monitors the status of critical RS-232 pins while o^r 
program s run in the foreground 315 

Tear-Out Command Suttunary 313 


ENVIRONMENTS 
Speaking the Language of 
the PM API, Part 4 

Charles PetzoUP The header 
files in PM programs employ a 
strange-looking Hungarian 
Notation. Once you understand 


it, however, you’ll want to 
use it in all of your C 
programming 329 

POWER PROGRAMMING 
Sequential File Processing, 
Part 1 

Ray Duncan! Routines for 


sorting, updating, and merging 
sequential files 341 

SPREADSHEET CLINIC 

Douglas Cobb and Steven 
Cobb! Applications for text and 
numeric lookup functions; 
taking a range address that has 


been stored as a label and using 
it as the argument for 
(®SUM 353 



.wd 9e4M.liiMa 

iuiARM A. Swple 


Li«n nadicin* aiHl dniBB. Inwliit. 
icutitts. Miraes, hocfitalt. insuNitca 
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hMring aidii ientum, 

•tc. 
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local incone taxes 

U taxes 

Otlwr taxes 


Personal tax preparation software gets) ou ready for April 15, page 444. 


USER-TO-USER 

NeitJ. Rubenking/ 
SCRUBbing a floppy disk is 
faster than formatting it; a 
quick way to add text to a file; a 
filename extension that EDLIN 
forbids 361 


POWER USER 

Craig L. StarkJ Control the cost 
of replacing daisy wheel printer 
ribbons; make SideKick's 
cursor easier to see on a laptop; 
create a personal menu with 
WordPerfect 5.0 369 


LANGUAGES 
Robert L. Hummel! 
Automatically keep track of 
program modifications; use the 
keyboard LEDs as a binary 
display; multitask in BASIC 
with a new program 375 


PC TUTOR 

Robert L. Hummel! DEBUG 
W and N commands work 
together when patching 
programs; adding a second hard 
disk to a Compaq is an 
expensive upgrade 381 

CONNECTIVITY CLINIC 

Frank J. Derfler, Jr.! Using 
WordPerfect on a LAN can be 
glitch-fr^; a tip about the 
future of LANs; batch files that 
will make NetWare's log-in 
process run smoothly 385 
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PC MAGAZINE 15 

PC ADVISOR 

Joe Desposito! Unattended 
printing of 100 spreadsheets; 


TSR programs that protect 
against viruses; increasing 
memory for Lotus 1-2-3 27 

BILLMACHRONE 
Coprocessing: Who Needs 

It? 65 

JOHN C. DVORAK 
The Real Radio Days 71 

Inside Track 73 


JIM SEYMOUR 
AGuidetoPIMs, Part I... 77 

WILLIAM F. ZACHMANN 
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Panacea or Propaganda?.. 83 
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with Chaser 91 
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HOW TO CONTACT THE EDITORS 


The editors of PC Magaziitf want to hear from you. Complaints, 
questions, and, of course, condiments should be sent by letter to 
One Park Ave. . New York. NY 10016— it's probably the best way to 
reach us. You can also reach us electronically via MCI Mail (our ac- 
couM number is I S7 -9301) or by leaving a note on PC MagNet when 
you've ruiitiied downloading the latest utility, if nothing but a hu- 
man voice will do, call us « <2 1 2) S03-525S . 

We are unable to hxk up past storks, recmninend products, or 
diagnose proMems with your KT by phofte. If you bou^t a product 
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problem, write (do not call) Michael Gtatzon, Advertising Depait- 
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iKU. All submissions accepted for puMkalion become the prope r ty 
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PC MAGNET 

PC M^Net. an on-line service, b a source for PC Magazine's utili- 
ties {both programs and source code), the PC Labs Benchmark Teat 
programs, and an index of ankks printed in the magazine. Calkrs 
can upload submissioas to PC Magazine's Productivity sectkni and 
join farums to discuss articles printed in PC Magazine with the au- 
thors and other readers. PC MagNet provides electronk mail and a 
gateway to CompuServe. For more informaiioa see the Productivity 
seetku or caU (212)303-3108. 
reRMlSSIONS, REPRINTS 
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9330. A l-ycar subsciiplioa (22 issues) costs S44.97. and 

foreign: add $37.00 per year. New subscriptions and address 
changes take 6 to 8 weeks to process. For back issues, write Felicia 
Hunter. Back Issues Depanment, PC Magazine. P.O. Box 5999. 
Cherry Hill, NJ 08034. Send $8 per issue (check or money order. $9 
outsit the U. 5.). 
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Mother Nature 
CanTfeadi Us A Lot 
About Hard Disks 






It can happen tvith no warning. 
The sky goes dark and then it's there. 
A whirling funnel that destroys 
everything in its path, leaving little 
or nothing that can be retrieved. 
Just the way that disaster can strike 
your hard ^sk, scattering your 
data to the wind. 

Virtually nothing is safe from 
a tornado, but fortunately there is 
a way to protect your hard disk 
data from a crash. 

It's caUed FASTBACK PLUS. And 
though you can find cheaper 
programs, you won’t find a better 
one, at any price. 

With FASTBACK PLUS, daily 
incremental backups can take as 
little as a minute a day. In fact, 
backing up a full 10 megabytes on 
your hard disk takes only iwut 4 
minutes.* And that makes FASTBACK 
PLUS the world's fastest backup 
program. 





And now; with 
version 2.0, there are more 
features than ever.VHiile support- 
ing DOS or SW inch floppies, it 
simultaneously reads your hard disk as 
it writes data to floppies, tape, cartridges or 
any other logical DOS device. With data com- 
pression, it cuLs tlie number of backup disks in 
half. Plus, there's a unique "restore estimate” feature 
that tells you what disks to use, and warns you if there 
isn't enough r(M)m left on your hard disk. .\nd version 2.0 
is easier than ever to use. So easy, and so fast, you actually 
will use it. Every day. And that's the whole point. But you 
don’t have a minute to lo.se. 

Your hard disk may be brew- 
ing up a storm right now. 

Protect it with FASTBACK 
PLUS, before it's too late. 


AMinute 
ADayKeqps 
IDisasterAway 
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Austin 286/20 Cache 

Standard Features: 

• 80286 Processor runrting (q 20 MHz 

• Hi-Po Disk Caching Software 

• Shadow RAM Caching 

> 26 MHz Performance Rating (LandMark) 
•1MB of RAM on Board 

• CE 1 Year On-Site Service Craitracl 

• 40 MB 1:1 Fast Access Hard Drive 

• 14" VGA Color Monitor 

• VGA Analog Display Adapter 

• Amencan-Made MoiherBoard 

• Small Footprint Chassis 

• Dual Floppy/Harddisk Controller 

• 3.5" 1.44 MB or SV*’ 1.2 MB Floppy 
Disk Drive 

• Keytronics EnhaiKed 101 Keyboard 

• 2 Serial Ports & 1 Parallel Port 

• Clock with Battery Backup 

• 80287 Math Co-Processor Support 

• Users & Technical Reference Manual 

• Built-in Setup & Diagnostics Program 

• Fully DOS & OS/2 Compatible 
Complete VGA Color, 40MB Syatem 
as atove 


$2695 


00 


Austin 386/SX 

Standard Features: 

» True Intel 80386 SX Processor 

• 1 MB of 32 Bit RAM on Board 

• GE 1 Year On-Site Service Contract 

• 40 MB 1: 1 Fast Access Hard Drive 

• Hi-Pj Disk Caching Software 

• 14’ VGA Color Monitor 

• VGA Analog Display Adapter 

• American-Made Molherb^rd 

• Small Footprint Chassis 

• Dual Fk^y /Harddisk Controller 

• 3.5" 1.44 MB or 5Vi" 1.2 MB Roppy 
Disk Drive 

• Keytronics Enhanced 101 Keyboard 

• 2 Serial I\irt8 & 1 Parallel Port 

• Clock with Battery Backup 

• 80387 Math Co-Processor Support 

• Users & Technical Reference Manual 

• Built-in Setup & Diagnostics Program 

• FuOy Unix & OS/2 CompatiUe 

Complete VGA Color, 40MB System 
as above 


$2795 


00 


Austin 386/20 Cache 

Standard Features: 

• True Intel 80366 Double Sigma Pro- 
cessor running at 20 MHz 

• 64K Static RAM Cadte (a 35 Nano's 

• Hi-Po Disk Caching Software 

• 30 MHz Performance Rating (LandMark) 

• 14" VGA Color Monitor 

• VGA Analog Display Adapter 

• 80 MB 1:1 Fast Access Hard Drive 

• GE 1 Year On-Site Service Contract 

• 1 MB of 32 Bit RAM on Board Expands 
on 8 MB/32 Bit RAM on Board 

• 1-32 Bit. 6-16 Bit. 1-8 Bit Slots 

• American-Made MotherBoard 

• 5 Bay DeskTop Chassis 

• Dual Floppy/Harddisk Controller 

• 3.5" 1.44 MB or 5W 1.2 MB Floppy 
Disk Drive 

• Keytronics Enhanced 101 Keyboard 

• 2 Serial Ports & 1 Parallel Pt^ 

• Clock with Battery Backup 

• 80387 Math Co-Processor Support 

• Users & Technical Reference Manual 

• Built-in Setup & Diagnostics Program 

• Fully Unbt & OS/2 Compatible 

Complete VGA Color, KOMB System 
as above 

$ 3995 “® 


Austin 386/25 
HyperCache 

Standard Features: 

• True Intel 80386/25 Processor running at 
25 MHz 

• 128K Static RAM Cadte <& 20 Nano's 

• Shadow RAM Caching (Bios Caching) 

• Hi-Po Disk Caching ^ftware 

• 42 MHz Performance Rating (LandMark) 

• 14' VGA (^olor Monitor 

• VGA Analog Display Ad^ter 

• 80 MB 1: 1 Fast Ac^s Hard Drive 

• GE 1 Year On-Site Service Contract 
•1MB of 32 Bit RAM 

Expands to 16 MB/32 Bit RAM 

• 1-32 Bit Hi^ Speed Memory Slot 
2-32 Bit Intd Standard Slots and 
4-16 Bit slots (usable as 8 Bit) 

• American-Made MotherBoard 

• 5 Bay DeskTop Chassis 

• Dual Floppy/Harddisk Controller 

• 3.5" 1.44 MB or 5V*’ 1.2 MB Floppy 
Disk Drive 

• Keytronics Enhanced 101 Keyboard 

• 2 Serial Ports & 1 Parallel Port 

• Clock with Battery Backup 

• 80387 & Weitek Math Co-Pro Support 

• Users & Technical Reference Manual 

• Built-in Setiq) & Diagnostics Iho^am 

• Fully Unix & OS/2 (Compatible 

Complete VGA Color, 80MB System 
as abm'e 


$5995 


Deskdrive A Winner! 

“How ^ You Lose?” You Can’t... 


Extremely High Performance! 

Memory Caching, Shadow RAM. 
Integrated I/O, and Fast Access 
Hard Drives make our systems 
scream along ... But we don’t stop 
there! AD Austin computers inchide 
16 bit Video Adapters, the fastest 
available: 1:1 or ESDI Hard Drive 
Controllers to ensure the fastest ac- 
cess possible; and a Hard Drive 
Caching Program so good that PC 
Ma^zine voted it the best in its 
class for 1988! 

With the Fastest RAM, the Fast- 
est Video, and the Fastest Hard 
Drives, you get a system that sim^^y 
can't be passed up! 

American Made Quality 

Austin Computers, including the 
motherboards, are made and as- 
sembled in the USA! The latest de- 
sign and manufacturing techniques 
allow us to offer the highest quaDty 
products at low prices! 


A World Class Support Pn^ram 
Featuring. . 

6£ Cempuitr Strvk^ 

GE On-Site Service 
A FuD One Year On-Site Service 
Contract frcxn GE Computer Ser- 
vices is included with even' 

Austin computer. Should 
your system faD, a GE 
technician wiU cc»ne to 
you and resolve the prob- 
lem . . . UsuaUy within 
24 hours! Extended 
2nd- 5th year contracts 
are available. 

Unlimited Toll-Free Support 
If you require assistance for any 
reason. caU our ToD Free 1-800 num- 
ber. Our highly trained support per- 
sonnel are availal^e six days a week. 

30 Day Money Back Guarantee 
If you’re not satisfied for any rea- 
son. just return your system within 


30 days for a fuD refund on the hard- 
ware price. 

Fully Loaded Systems 
We configure every Austin coti- 
puter to include a Monitor, Video 
Adapter, Hard Drive, Fk^y Drive, 
Ket'board, and a fuO array of 
I/O ports . . . 

If you desire a custcHu 
configuration, or addi- 
tiona] options, just teD our 
sales personnel how you 
want it! 

Most orders are 
prepared for shipment 
wi^ two days. 

Exceptional Pricing! 

Performance, Support, Quality, 
and Features that yew demand, at 
prices you \ron’t b^ve! 

No other system has it aD . . . 
DeskDrive one today! 



IBM. AT. OS Z AND PS.? ARE TRADEAURKS OR REGISTERED TRADEMARKS OF THE IBM CORPORATION. OTHER BRANDS AND PRODL'CT NAMES ARE TRADE- 
MARKS OR REGISTERED TRADEMARKS OF THEIR RESPECTIVE HOLDERS PRICES AND SPECIFICATIONS ARE SCUECT TO CHA.*«CE WITHOtT NOTKE. CALL FOR 
CURRENT PRICING FOR EXACT DETAILS ON WARRANTY. CALL OR WRITE. CE COMPITER SERVICE. CE AND THE CE LOCO ARE AU TRADEMARKS OF THE 
GENERAL ELECTRIC CORPORATION 
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CALL AND ORDER TODAY! 
1 - 800 - 752-1577 



AUSTIN 

Computer 

SYSTEMS 


MONDAY -FRIDAY: aAM-7PM CENTRAL 
SATURDAY: 10AM-5PM 
Fax (512) 454-1357 

Overseas (512) 458-5106 
Tech. Support 1-800-752-4171 
7«n N. LAMAR • BUTTE e-19a AUSTM. TX TBTBa 
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“Give us one good reason 
why we should buy 
Macola Accounting Software!’ 



“How about five great ones!’ 


Choosing the right accounting software 
can be a complicated process. And 
due to the time and money invested, 
this decision should be made only 
once — regardless of how much your 
business grows. 


There’s plenty of excellent reasons 
to buy Macola Accounting Software. 
Here’s five great ones. 


) 


Reason 1: Hexible and 


Powerful. In the words of 
PC Magaxine, Macola Account- 
ing Software “is at the top 
of its class ... a flexible, powerful 
system that is well suited to many 
different businesses!’ 


Reason 2: Thirteen Integrated 
Modules. It’s modular, so you can 
add more computing power as your 
needs grow, from simple accounting 
to full scale accountability. 

Accounting General Ledger — 
Accounts Receivable — Accounts Pay- 
able — Payroll — Assets/Depreciation 


Distribution Inventory Manage- 
ment — Customer Order Processing 
— Purchase Order and Receiving 

Manufacturing Bill of Material 
Processor — Material Requirements 
Planning— Master Scheduling — 

Shop Floor Control — ^Job Costing 

That’s not all. There’s a Report Writer 
that allows customized reporting 
and can easily transport data files to 
popular spread sheet, word process- 
ing and database programs. 

Reason 3: The best multi-user 
LAN compatibility. No other soft- 
ware can match Macola’s 15 years 
of maturity in mini and micro Local 
Area Network (LAN) environments. 
Today, Macola is the most advanced 
accounting software for LANs. No 
limitations, no compromises. 

Reason 4: Unparalleled Speed 
and Data Integrity. Macola Soft- 
ware is the onl y high-end accounting 
software written in Micro Focus 
COBOL ... for maximum speed and 
data integrity. Source code is available 
IBM has licensed Micro Focus COBOL 


as its SAA standard for the new PS/2 
and OS/2. 

Reason 5: Comprehensive 
Support. Toll-free 800-line support 
is available fi'om Macola. Or, utilize 
Macola's nationwide network of autho- 
rized resellers for local training, cus- 
tomization and hands-on support. 

These are just five of the many great 
reasons why Macola Accounting 
Software is the right choice for your 
business. For more detailed informa- 
tion, ‘.‘live’’ demonstration modules 
and an authorized reseller in your 
area, call today: 

1-800-468-0834 (USA) 
1-800-336-8337 (CANADA) 



SOFTWARE 

P.O. Box 485 

Marion, Ohio 43302-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 
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THE BUS STOPS HERE! 

CompuStar: PS/2 and PC/AT Compatibility. 



Ask any computer expert about 
what type of system you should buy 
nowadays and you'll likely get a 
“pass the bus” response. Something 
like - “Well, uh, the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus mty become the 
next industry standard.” Great ad- 
vice, right? If trying to decide on a 
microprocessor weren't tough 
enough, now you're expect^ to 
pick a bus, too. 

RELAX, NOW THERE’S 
COMPUSTAR’ 

The all new CompuStar from 
Wills American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 

As your computing needs change, 
simply snap in a new processor 
or add an extra bus. 'Vbu’ll 
never again have to worry about buying 
the wrong computer system! 


FOUR COMPLETE S'VSTEMS IN ONE. 

The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386 The processor and up to 16 megabytes of user 
memory have ^1 been combined, using die latest VLSI tech- 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful trxidules. Nobody but Wills 
American gives you this kind of value. 

A CONVERTIBLE BUS? 
YOU’RE KIDDING! 

No, we’re not. In foct, it may well 
be the most practical microcomputer 
innovation ever. S^ you’ve seleined an 
AT compatible CompuStar and later 
want to add PS/2 compatibility. No 
problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configura- 
tion, the CompuStar can hara up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you’ll have peace of mind knowing 
your investment in a CompuStar will be protected. 



The CompuStar is also easily expanded. That's because 
there ate seven CompuStar disk/tape compartments — six 
accessible from the front and an a^ition^ full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 

A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar* Multi-Processor, Convertible Bus’" 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been making microcomputers longer than 
anyone else. . .even longer than IBM! And if that kitid of ex- 
perience doesn’t impress you, CompuStar's service programs 
surely will. Ybu can select an optional overnight module 
swapKxit plan or on-site service from General Electric Cor- 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a lull 
_ one-year fectory warranty. 

FINALLY, AFFORDABLE TECHNOLOGY 

Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $1995t. 
There are also inexpensive W86 and powerhouse 2SMHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op- i 
tions including 
a one gigabyte 
erasable opti- 
cal disk. %u 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself 
Just unlock the 

front panel and literally “snap-in” a bus, CPU, memory or 
disk module in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won’t mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob- 
lem. Even the expansion problem. Prove it to yourself Call 
today about our 31-day trial offer. Oh, and by the way, the 
next time anyone asks, tell ’em you know where the bus stops. 

Wells American. 

Corporate Headquarters: 3243 Sunset Boulevard 
\\bst Columbia, South Carolina 29169 • 803/796-7800 
TWX510-60I-2645 . FAX 803/796-7029 



’Personal Computer AT, AT and PS/2 are trademarks o< imernational Business Machines Corporation ^Photographs depict optional equipment A complete price list is availaple upon request 
CompuStar 80286 system <Si99S) includes an AT Bus Module, built-in VGA/EGA di$pia> adapter, one diskette drive with controller, two serial/one parallel/one mouse port, keyboard and 220 watt power supply 
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VIEWPOINTS 


Letters TO 

PC MAGAZINE 



IDEMITV CRISIS 

At the end of a review that included my 
product. Genealogy db (After Hours, PC 
Magazine. December 13, 1988), the au- 
thor stated, “It could even be rated as a 
‘buy,’ but beware of its reliance on you to 
remember ID numbers.” In no way docs 
Genealogy dh rely on tbe user to remember 
ID numbers. The reviewer understood 
this, since earlier in the article he wrote, 
“Luckily, there is some help if you can't 
remember an ID number — just type a mi- 
nus sign and the program enters its search- 
by-name mode.” 

The two statements are contradictory. 
And unfortunately, people tend to remem- 
ber the last thing they read. Anything good 
said about the product earlier in the review 
suffered from that last “beware.” 

Joseph!. Borrello 

Genewate Inc. 

Covina, California 

While it's true that the user doesn' t have to 
remember ID numbers when using Gene- 
alogy db, manipulation of the data is by ID 
number and not by name. This is the incon- 
venience alluded to in my choice of the 
word ' ‘beware. ' ' — Donald B . Trivette 


NK TO UNIX 

Wendell Anderson’s head must be buried 
in the sand for him to state that “one can 
proTiciently use Unix-based applications 
without regard for the complexities of the 
underlying operating system” (Letters, 
PC Magazine, November 29, 1988). 

Has he hied the user-hostile XEDIT un- 
der CMS or, worse yet, V! under Unix? 
How many inexpensive, productive, and 
easily obtainable software tools and appli- 
cations ate available for Unix or IBM’s 
CMS? Anderson and people like him are 


the ones who stood dumbfounded on the 
sidelines while others with vision forced 
PCs into the workplace because they were 
fed up with the mainframe mentality. 

Jeff Epstein 
Pomona, California 


DEFENDING THE MICRO CHANNEL 

Bill Machrone continues the PC Magazine 
tradition of throwing brickbats at the Mi- 
cro Channel and PS/2s (“Computer Buy- 
ers Survival Guide,” PC Magazine. De- 
cember 13, 1988). What is wrong with the 
Micro Channel 
other than its being 
slightly different? 

Sure, you can’t 
take boards out of 
an old machine 
and put them in a 
new PS/2, but 
does anybody real- 
ly want to do that? 

You don’t have to be a hostage of IBM (as 
Machrone suggests) to buy a Micro Chan- 
nel PS/2. PS/2s come with their video 
adapter and ports on the motherboard, and 
there is no lack of 100 percent compatible 
software. 

Peter H. Strong 

Los Angeles, California 


PREVENTIVE MEDICINE 

I am interested in finding an antiviral pro- 
gram “flu shot” for my PC. Do you have 
any information? 

Joyce Altman 

Port Chester, New York 

Flushot Plus is a shareware program cre- 
ated by Ross M. Greenberg. FSPI4.ARC 
is available on PC MagNet in two areas: in 
the utilities database and in library 8 of the 
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Utilform. For information on how to join 
PC MagNet. see the Productivity section. 
—Ed. 


REORIENTING WORDSTAR 

Edward Mendelson's review of WordStar 
Prcfessional 5.0 (First Looks, page 46, 
PC Magazine. November 29, 1988) de- 
cries the fact that the page preview feature 
aecommodates only an 816- by 11-inch 
page, and only in portrait orientation. In 
fact, this can be changed, although not 
from within WordStar. 

The page size for preview is established 
by an entry in a configuration file called 
FONTlD.CrL. No installation program is 
provided to change the settings in that file. 
The enuies are in text form and are edited 
using a text editor, such as WordStar, in 
the nondocument mode. The documenta- 
tion is in the file itself. 

Douglas A. Kerr 

Dallas, Texas 


OUTONALIM 

In your software reviews, it would be very 
helpful if there were a comment about 
whether EMS 4.0 is used to full advan- 
tage. The specification is of little help to 
end users if it is ignored because it takes a 
little effort. If OS/2 and 386 machines get 
all the attention, where are priorities going 
to be when allocating development re- 
sources? 

Douglas Sauer 

Cincinnati, Ohio 


GET OFF MY LAN 

How could John C. Dvorak be so narrow- 
minded and misinformed about LANs 
(“The Agony of Networks,” PC Maga- 
zine, December 13, 1988)? Usually his 
views combine good (mostly accurate) in- 
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Great Software for Your PC 


VIEWPOINTS 


AnyDlsk$2 

C hexwe any of these l<ip selling prograim for 
only $2 a disk when you send for ^our trial 
subscri^ion to Shareware Magaane-youT 
guide to the latest in free 
software, "try-before-you- 
buy” software and 
sonwaie you won't find 
from any other source! 

Money back guarantee 
if you are not totally 
satisfied. Just .select the 
disks you want and call 
our 800 number. 

P Sp ecials For Marc^ 



□ Am-Tai 1988 Here's help m doing this year's tederal 
tax return: 1040 and other schedules Lets you try 
'whal-iT strategies! #479 

□ AutoUenu Point and shoot to run all your programs. 
Req hard chsK. #608 

□ Book Minder Catalog your library ol books, 
magazines & newsp&^s. Quickly find that needed 
article or reference. Ill 78 

□ Bradford 40 beautiful fonts from your dot matnx 
printer. Great lor foreign languages, such as 
Hebrew. #1053 

□ Computer Solitaire 3 solo card games for a little dis- 
Iraction from the daily grind. Req color. «1 1 77 

□ Cro$sword Creator You provide words S dues and 
l^r PC bifllds Ihe puzzle for you! 2 Disk S^: #819. 

□ Dracula In London Game for 1 -6 vampire trackers. 
Bnng your own stake! Req color. *1 220 

□ Edraw Draw schematics, block diagrams, flowcharts 
—even printed dreuils. Req CGA or EGA. #828 

□ EZ-f orms Design and print your own buaness 
forms in minutes. Req haid disk & dot matnx pnnier. 
#404 

□ Finance Manager I Accounting A/Rs. for small to 
medium sized companies. Reg 512K. two disk 
dnves.2Disk Set;l151,«1107. 

□ Gardener't Aaslatani Ptan your spring garden. 

plot layout, how much lo plant, and more' 

□ HGCtBM Afows your Hercules card to run color! 
#870 

□ Home Inventory Keep track ol all you own for iv 
suranoecxjrposes or to find things. #395 

□ HyText true hypertext word prooessir>gfor computer 
aided educaton and relational data retrieval. #1234 

□ Language Teacher Learn French, Spanish. Ger- 
man. ItaKan & some Hebrew. #612 

□ PC*Cafc« Spreadsheet by Button with 16.000 cells, 
does graphs & has tutorial. Req hard disk. 3 Disk 
Set; in 99. 11016. #1017 

□ PC-FHe^^ Database handles 71 data fifes, each of 
65,000 records. Req hard disk. 3 Disk Set: #5, #730, 

#1615 

□ PC>Mail Omanze and pnni mailing labels the size 
you need. Rm two disk drives, dot matrix printer. 2 
Disk Set; #8^. #869 

□ PC-Write Bob Wallace's great word processor* 

Latest version 3.0 (fired from the aumor. 3 Disk Set; 
#78. #627. #1235 

□ ZoomRacks Selected by PC-Compute Magazine as 
the top database of 1989' Try it and see wm! 2 Disk 

10287. #1288 


Set; I 


&PC S/G I9H9 


Pham $end the dlMie I have checked 
Q DLsk.s ftx $2 each 
Q 3 1/2" adds I per disk _ 

Q I year subscription to 

Shareware Mt^azine _ 

Subtotal _ 
In CA add 7% slate sales tax _ 
Shipping and Handling _ 
TOTAL 

Paynxent hv: 

□ Check ' □ Visa □ MC 

Card No 

Expires _ 

Name 

Address _ 


$20 




_Signature . 


ItSm PO^ Dept 2053 
UBh 1030-D East Duane Ave. 
^^^■1 Sunnyvale, CA 94086 
LMledtodiekelned.EjmirwsApr.30, 19$9 
Valid in USA Only. OaiMMnquiriM Invited. 


To Order Call 800-245-6717 

Ask lor operator 2053 or send a copy of this ad with order 


■ LETTERS 


formation, wit, and a flair for writing. 
What happened this time? He has lent new 
meaning to the words distortion and mis- 
representation. 

Come on, John! Redeem yourself! Your 
colleague Jim Seymour might even offer 
to tutor you if you are really nice. 

Brett Spengler 
Riverton, Wyoming 


A MIDI OMISSION 

As an amateur musician, I was surprised 
that you neglected to mention SongWright 
IV (“A MIDI Musical Offering,” PC 
Magazine, November 29, 1988), I have 
been using this 
program regularly 
for years. It has 
many of the fea- 
tures of Personal 
Composer Sys- 
tem/^, yet costs 
under $100. It 
might not have all 
the power that a 
professional studio musician might need, 
but for people who use a PC for business 
and pursue music as an avocation, it is per- 
fect. 

Doug Smith 

Long Island City, New York 


EQUAL TIME FOR SCIENTISTS 

I have been fhistrated to see very little in 
the computer magazines that addresses the 
needs of scientists in applications such as 
graphics, spreadsheets, and databases, 
^ientists would welcome reviews of 



■ Isn’t a person better 
off spending more money 
on memory than on the 
questionable performance 
of a 386? 


more specialized hardware and software 
for such applications as direct acquisition 
of data from instramentation, morphomet- 
ric analysis, and molecular modeling. I 


hope that PC Magazine will take the lead 
in addressing the needs of scientists, who 
surely represent a significant segment of 
the computer-using public. 

Rudy J. Richardson 
Ann Arbor, Michigan 


DVORAK VS. COBOL, ROUND 2 

Three readers responded lo previous at- 
tacks on COBOL by John C. Dvorak (Let- 
ters, PC Magazine, December 13, 1988) 
only to receive a petulant, sarcastic com- 
ment from him. 

Anyone who knows anything whatso- 
ever about computers — and Dvorak has 
proved that he is not a member of this 
group — knows that COBOL is procedural 
and can be termed a language only when 
using the broadest definitions. Every lan- 
guage was developed to solve a particular 
class of problem, and COBOL was de- 
signed for business applications. COBOL 
was, and is, the best tool that programmers 
have for accounting. 

Sydney B. Self 

Sudbury, Massachusetts 


WHEN DOES THE FUTURE BEGIN? 

All 1 seem to read lately are articles pro- 
claiming that 386s are the only machines 
worth purchasing, and yet, for the cost, 
they don’t seem 
that hot. The prob- 
lem seems to be 
that they won’t run 
any extensive win- 
dows-type appli- 
cations without 
more memory 
than 640K. Isn’t a 
person better off 
spending more money on memoiy than on 
the questionable performance of a 386? 

Richard Nicholls 

Stamford, Connecticut 

You cite numerous future benefits and 
coming price reductions as your justifica- 
tion in recommending “an 80386-based 
computer” as Editor’s Choice (“The 
80286: Unsafe at Higher Speeds?” PC 
Magazine, December 27, 1988). For those 
who need to buy equipment now, the best 
choice is the PC that provides the best reli- 
ability, price, and performance today. 

80386-based PCs are required by some 
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Keep your power at hand, no 
matter where your computer is. 
Master Piece. Remote. 


If you use an IBM PS/2* 
Model 60, Model 80, or 
other PC that doesn't sit on 
the desktop. Master Piece 
Remote is the perfect power 
center for you. 

Like all our power centers, 
it protects and organizes 
your entire system. What 
makes it unique is its two- 
part design. Its Outlet Strip 
hides behind your desk, 
while its Remote Control 
keeps your power switches 
in easy reach. 

Master Piece Remote 
organizes your power with 
five outlets, a master switch, 
two individual switches, 
and one continually pow- 
ered outlet. 

And it protects your en- 
tire system with heavy duty 
surge suppression and 
noise filtering circuitry, two 
phone jacks for modem/ 
phone line protection, and 
an anti-static nameplate. 

All for just $169.95. 

Call 800-535-4242 or 
212-475-5200 for a dealer 
near you. Or write to us at 
Kensington, 251ParkAve. 
South, New York, NY 10010. 


KENSINGTON <1 . 

Setting new standards 
of performance. 

CIRCLF 3.13 ON RFADER SERVICE CARD 


Matter fiect. KMungloa, and the KeiuinftMi lofo we refiiteied tndeinwfci of KeiuinttoB Mteratraie Ltd. IBM whI PS/2 we legiuered tndetnwfci of lalematioiw} Bumdcw Machinet Corp. C> 1989 Keuiiigton Micrcwwc Ltd. 


Hardware, Software, Any- 


Hardware* 

Computers 

AST Premium 286-080 

$1475 

Samsung S550 40M6 


w/EGA card 

$1750 

Toshiba T1600 laptop 

$3750 

Multifunction Boards 


AST 6 Pak Plus (64k) 

$ 129 

Advantage 286 (512k) 

$ 375 

Rampage + 286 (512k) 

$ 519 

Rampage +/MC (512k) 

$ 519 

Inboard 386AT 

$1129 

Inboard 386PC 

$ 775 

Intel AboveBoard Plus 

$ 439 

Display Boards 

AST VGA 

$ 259 

AST VGA Plus 

$ 349 

ATI EGA Wonder x 800 

$ 259 

Paradise VGA Plus 

$ 289 

Modems 

Hayes 1 200/1 200B 

$ 299 

Hayes 2400/2400B 

$ 449 

Intel 2400B/2 (PS/2) 

$ 279 

Practical 1200 Internal 

$ 79 

US Robotics 2400B 

$ 159 

Ventel 2400/2400B 

$ 389 

Ventel 2400/2 (PS/2) 

$ 299 

Networking 

Arcnet Board SMC 

$ 149 

Novell Adv.Netware 286 


2.12 

$1950 

Novell ELS Level i 

$ 450 

Tops lor DOS 

$ 119 


Software 


Word Processing/ 
Desktop Publishing 

Ami' 

Lotus Manuscript 
Microsoft Word 
Multimate Advantage II 
Office Writer/Speller 
Pagemaker 3.0 
PFS:Professional Write 
Publisher'sType Foundry 
SPF/PC 
Sprint 

Ventura Publisher 
WordPerfect 5.0 
Wordstar Pro 5.0 
Wordstar 2000+ 3.0 
Xywrite III Plus 


$ 99 
$339 
$229 
$269 
$259 
$499 
$119 
$249 
$159 
$129 
$469 
$229 
$249 
$259 
$219 


Database Systems 

Clipper 
DBase IV 

DBase IV Devel. Edition 
Dataease 4.0 
DataPerfect 
Foxbase Plus 
Paradox 2 

PFS:Professlonal File 
R Base for DOS 


Spreadsheets/ 
Integrated Packages 

Allways 
Lotus 1-2-3 
Lotus Agenda 
Lotus Hal 
Lucid 3-D 
Microsoft Excel 
Microsoft Works 
Q&A 
Quattro 
Smart System 
Supercalc 5 
Lotus Symphony 


Communications 
Carbon Copy + 
Crosstalk XVI 
Crosstalk MK4 
Procomm Plus 
Relay Gold 
Smarterm(Persoft) 
Smartcom III 


$119 
$ 99 
$125 
$ 59 
$169 
call 
$149 


$369 

$675 

$569 


Statistics 

CSS 2.1 with graphics 
SPSS/PC+ 

Statgraphics 3.0 
Systat 4.0/w/ 

Sygraph $519/679 

Desktop Environments 
MS Windows 286 $ 69 

Sidekick Plus $129 


Graphics 
Design CAD 
Diagraph 

Lotus Freelance Plus 
Gem/3 Presentation 
Generic CADD III 
Graph Plus 
Master Graphics 
Micrografx Designer 
Harvard Graphics 
MS Chart 

PC Paintbrush Plus 
Picture Perfect 
Publishers Paintbrush 


$159 
$259 
$329 
$289 
$139 
$319 
$299 
$449 
$279 
$269 
$ 79 
$199 
$149 


$449 

$479 

$799 

$449 

$309 

$189 

$479 

$179 

$469 


$ 89 
$309 
$269 
$ 99 
$ 79 
$259 
$109 
$209 
$149 
$449 
$329 
$459 


Project Management 

Adv.Proj.Mgr. Wkbench $819 

Harvard Total P.M.II $429 

Microsoft Project 4.0 $329 

Superproject Expert $449 

Timeline 3.0 $389 

Languages/Utilities 
Fastback Plus 
Norton Advanced 
Microsoft C 
Mace Utilities 
MS Fortran 4.0 
Quick Basic/Quick C 
Turbo Basic 
Turbo Pascal 5.0/ 

Turbo C $ 99 

Turbo Pascal Prof/C Prof $169 
Vaccine (anti-virus) $ 99 


$105 
$ 79 
$299 
$ 65 
$299 
$ 69 
$ 65 


Accounting 

DacEasy $ 69 

Great Plains $499 

Peachtree Complete III $159 



A TTEMTIOH CORPORA TE ROYERS: 

FACSIMILE ORDER SYSTEM 
(718) 438-2315 or (718) 972-8346 


Your Corporate Purchase Order is guaranteed priority hand- 
ling when you “fax'* it in via our exclusive SOFTLINE FAXPE- 
DITE service. Inquiries, RFP's and other communications will 
also receive prompt attention. 


ATTEMTIOMIMnRHATIOMAL BUYERS: 

' GL08AL ORDER SYSTEM 
827-30170 or 910-240-3918 
InTLFax lines (71 8) 438-231 5 or 972-8346 



SOFTLINE TELXPEDITE Insures prompt res|X>nse for all your 
orders and inquiries. Payments may be made by bank check, 
wire transfer. Mastercard or Visa. Goods are shipped via Air 
Mail (recommended for small orders) or Air Frieght. Add freight 
costs to prepayment, or goods are shipped freight collect. 


Emulation Boards 

AST 5251-11 + 

IRMA II PCA/MCA 
Moniton 
Amdek 410A 
AST EGA Display 
AST VGA Display 
NEC Multisync II 
Princeton HX-12 + 
Samsung Color 
Samsung Monochrome 


575 

725 


149 

489 

489 

629 


$ 439 


239 


$ 529 
$ 379 
$ 829 
$1050 
$1475 
$ 750 
$1795 
$ 375 
$ 519 
$1050 
$ 199 
$ 229 
$ 339 
call 


$1750 

call 


389 

525 


Printers/Ptotters 

Epson FX-1050 
Epson LQ-500 
Epson LQ-1050 
Epson LQ-2550 
H-P 7475A Plotter 
H-P Deskjet 
H-P LaserJet II 
Okidata 320 
Okidata 321 
Okidata 393 
Panasonic 1080i 
Panasonic 1091i 
Panasonic 1124 
Toshiba printers 
Mass Storage/Backup 
Bernoulli It Dual 
Irwin Tape drives 
Mountain 40MB 
Int.Tape 

Plus Hardcard 20 
Plus Hardcard 40 
Seagate ST251-1 
Seagate ST225 w/int. 

Seagate ST238 w/int. 

Sysgen Bridge w/int. 

Input Devices 
Complete Hand 
Scanner 

Keytronics KB101 
keybrd $ 99 

Logitech Hi-Rez Mouse $ 99 

L(^itech ScanMan $ 199 

Microsoft Mouse $ 109 

PC Mouse w/Paint $ 99 

Accessories 

Curtis Ruby $ 59 

Datashield S-100 $ 69 

Isobar 4-4 $ 49 

Logical Connection 
(256k) $ 499 

Masterpiece Plus $ 125 

256k Ram set call 

8087 math chip $ 119 

80287-8/80287-10 $259/299 

80387-16/80387-20 $459/519 

*Call for shipping cost 


469 

289 

319 

299 


$ 169 


Celebrating 6 Years of Service 

1 - 


Customer service hours: 9am - 5PM EST Mon.-Fri. 

-^| In New York State and Inti Call (718) 438-6057 



I FREE SHIPPING on all orders over $1 000. credit card and prepaid orders. 


1333 60th Street 
Brooklyn, NY 11219 
TELEX: 627-30170 or 910-240*3918 
FAX: (718)438-2315 



where. . . 
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winners at super low prices! 


XYWRITE ill + 



PARADOX 


■ 


Delivers! 


I$479 


FOXBASE 

PLUS 




$189 

(5/17/87) 


VENTURA 

PUBLISHER 



HP LASERJET II 



20 Meg- $525 
40 Meg- $069 

(l2/8/87t .pwww 




Ask for one of these great PC MAGAZINE 
tee shirts when you place your order. 

A $10 value, it's FREE with your 
order of $500 or more, while supplies last! 


AST PREMIUM 
286 

Jmm Model 
80 

L$1475 




HARVARD 

GRAPHICS 


$279 

(9/27/88) 




FAX; (718) 438-2315 


TEIMS All returns require priqr auttwrlzation • 20% restocking tee on returns • PO's accepted from qualified organizations • Visa or Mastercard add 3% • C.O.O., Cash. Money order or dank check only - add SS 00 per order 
Prepaid company or personal check - allow 2 weeks lo clear • Shipping via UPS surface - add SS 00 per item, UPS Blue - add S12 per item • All prices subtect to change, call lor current prices • Int1 • freighi additional 
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February 14. 1989 


T raveling by mouse used to be a fast, efficient way to get a 
a sCTccn. But with today’s larger high-resolution CRTs, an ordin 
200 DPI mouse just won’t carry you as far as it used to. 

But now there’s E'Mouse — the remarkably fast and agile new mouse 
from Mitsubishi. E-Mouse combines microprocessor technology with 
super-precise optomechanical technology to 
achieve the highest possible resolution ever in a 
serial mouse — 400 DPI. And E-Mousc offers 
you a variety of other performance-enhancing 
features as well. For example: 

• With a maximum tracking speed of 10 inches 
per second, E-Mouse moves across the 
screen with more than twice the efficiency of 
other mouse devices. 

• You can connect it direaly to your PC’s serial 
port without opening your machine and 
using valuable expansion slots, just plug it in 
and go! 

• E-Mouse's “Fit-in-Palm” design ma.ximizes 
comfort and minimi:es fatigue ... for hours 
of easy operation. 

E-Mouse is completely MicroSoft®compatible, 
too. Its 15 pop-up menus allow you to control 
cursor movements in applications that do not 
usually support mouse devices. 

Yet with all of this, E-Mouse is so afford- 
ably priced which means you can get one of 
three fabulous software packages (like 
Drafix/CAD™ — the fast, easy-to-Iearn, 
full-featured CAD system) for only a few 
dollars more! 

Call now. And see why this mouse is rapidly 
becoming the big cheese. 


Product 

Resolution 

Occupation 
of Slots 

Mouse Drivers 
and Utilities 

Menu 

Generator 

No. of PrC'Derined 
Pop-Up Menus 

Mitsubishi 

E-Mouk™ 

400 

No 

Provided 

Provided 

(simple procedure) 

15 

readv to use 

Logitech 

HiREr^' 

320 

Yes 

Provided 

Provided (comi^et 
procedure) 

15 

must be compiled 

MictoSoh 

Mouse™ 

200 

Yes. when 
used as bus 

Prtn'ided 

Provided (complex 
procedure) 

12 

ready lo use 




wrsiwsM 


The most com/ortable mouse on ihe market. Yet 
so durable its buttons are designed and tested to 
withstand more than 1 million cycles. 

To order, call toll-free: 

1 - 800 - 232-5727 

(Dealer im 

A 


(Dealer inquiries welcome, too — call (212) 605-2607) 


Mitsubishi International Corporation/ 

HI Tech Components & Plastics Company 

520 Mf»di^ofi Avenue. New York. NY 10022 
(2I21 605-2607 
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■ LETTERS 


applications and Justifiable for many oth- 
ers, but in no way are they a cost-effective 
substitute for all 286-based machines. 
When (and if) your predictions start com- 
ing true, we'll gladly start paying a little 
more money for a 386-based PCi. 

W. J. Del Vecchio 

Old Greenwich, Connecticut 


THE ENVELOPE, PLEASE 

It has been over 3 years since anyone in our 
company has had anything to do with ad- 
dressing an envelope (“Printing the Per- 
fect Envelope,” PC Magazine. December 
13, 1988). Might I 
suggest preprinted 
window envelopes 
as a much cheaper 
solution than the 
$50 programs in- 
clude in your re- 
view? For a cost 
differential of $30, 

I estimate we can 
buy about 10,000 window envel- 
opes — and absolutely zero ballpoint pens, 
tony Lima 
San Carlos, California 


BinriT STILL CAIVT THINK 
I would like to point out that using a com- 
puter as a “tool for pseudovalidation of re- 
ality" in television advertising is not new 


■ When (and if) your 
predictions start coming 
true, we’ll gladly start 
paying a little more 
money for a 386, 

(“Of Course It’s True: My PC Says So,” 
PC Magazine, December 27, 1988). 
Commodore tried it in an amusing fashion 
several years ago when it “asked” an IBM 
PC, an Atari, and an Apple II which com- 
puter was the best buy and each “recom- 
mended" the Commodore 64. 

David Stafford 

Santa Cruz, California 


DONTBUNK 

1 was disappointed in Jonathan Matzkin's 
“cursory” review of the No-Squint Laptop 
Cursor (First Looks, page 56, PC Maga- 
zine, December 13, 1988), He obviously 
did not gather the central sophistication of 
the program: that it slows the hardware-de- 
termined “hummingbird” cursor to a 
blink rate that can be reproduced clearly by 
the relatively slow screens of even the 
most unreadable LCD laptops. 

This is not a simple or inconsequential 
accomplishment on the part of Ken Skier, 
and for a writer like myself, it is well worth 
the $39 price tag. 

Jeffrey Baker 

Cambridge, Massachusetts 


AROUND THE WORLD WITH ARCHE 

How can you say that “Arche designs and 
manufactures all of its own components 
here in the United States” (“The Size Is 
Right: Packing 386 Power into Sleek 
PCs,” PC Magazine, November 15, 
1988)? 

Opening the case of an Arche computer 
is a lot like taking a course in geography. 
Even the keyboard was made in Thailand, 
and the picture you include in the article 
shows a label that is stamped “Made in 
Taiwan.” 

Randy Tempel 
St. Louis, Missouri 


CORRECnONS/AMHJFICATIONS 


The correct phone number for Microsoft 
technical support is (206) 454-2030 (Lan- 
guages, PC Magazine, December 13, 
1988). 

The correct command that should be typed 
at the DOS prompt to create a zero-length 
file for use with the WordStar Professional 
envelope-printing macro is: rem > 
env.tmp (“Printing the Perfect Enve- 
lope,” PC Magazine, December 13, 
1988). 


HOW TO WRITE TO PC MAGAZINE 

Send letters to PC Magazine, One Park 
Avenue, New York, NY 10016, or upload 
to PC MagNet (see the Productivity sec- 
tion for access information). All letters be- 
come the property of PC Magazine and are 
subject to editing . [IS 


SPF/PC’ 

Bridging the 
Micro-to-Mainframe 
Editing Gap 

Now you can re-create the main- 
frame editing environment on 
your own PC with SPF/PC, the 
only PC editor functionally equiv- 
alent to editing with ISPF/PDF 
Version 2, Release 2 on MVS. 

Files of virtually any size may be 
edited with SPF/PC because it 
uses all extended or expanded 
memory, or disk drive work 
space. 

Mainframe users will especially 
appreciate SPF/PC's familiar 
commands, fast PC processing 
and micro-to-mainframe file por- 
tability. SPF/PC also offers: 

• True split screen 

• Directory /member lists 

• Command stacking 

• Binary file editing 

• Hexadecimal editing 

• Network support 

Want proof? Ask for a free, inter- 
active demonstration diskette. 



SPF/PC® — so much like the 
real thing, you'll forget you're 
editing on a PC. 


Command Technology 
Corporation 

1900 Mountain Blvd., Oakland, CA 9461 1 
Phonc:(415) 339-3530 FAX:(4I5) 339-3883 
Orders only: (800) 336-3320 (Canada, U.S.) 
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THE POWER IS UP 
THE PRICE IS DOWN! 


oian 386/20D 

d Base System with 1 .2MB 5.25" 

or 1.44MB 3.5" Drive 

^ X. I Assembled & Tested IBM* AT 

. W M A V W Compatible. MS-DOS*. OS/2* 

* Monitor not included & UNIX* Compatible 


STANDARD FEATURES 

■ 80386-20 MHz 

■ NORTON V. 4.0 SI 22 

■ 0 WAIT STATE 

■ PHOENIX BIOS 

■ 1MB EXPANDABLE TO 16MB 
RAM ON 32-BIT CARD 

■ SHADOW RAM FOR SPEED 


I 80287 AND 80387 SOCKETS 
I 200 WAH POWER SUPPLY 

I 2 SERIAL, 1 PARALLEL AND 
1 GAME PORT 

I 8 EXPANSION SLOTS 

I DUAL FLOPPY/HARD DRIVE 
CONTROLLER 

I CLOCK CALENDAR WITH 
BAHERY BACKUP 


r 386/20D 

■“ VIDEO OPTIONS 1 

Include Monitor & Video Adaoter I 

1 Drive Options 

Mono 

14* Flat 
Mono 

VGA 

Mono 

VGA 1 

Color 

W/40MB (40ms) 
Hard Drive 

$2749 

$2798 

$2948 

$3248 

W/80MB (28ms) 
Hard Drive 

$3049 

$3098 

$3248 

$3548 

w/1 50MB (17ms) 
E$Dlw/1:1 Interleave 

$3794 

$3843 

$3993 

$4293 


■ 5 DEVICE BAYS, 3 EXPOSED 

■ 101 KEY ENHANCED 
KEYBOARD 

■ SWAN SETUP AND UTILITIES 
DISKEHE 

m^Eil -800-468-9044 


Sluan lODEIS 1 

1 Siuan V DEO CARDS 1 

ISluanlAPE backups! 

1 Siuan KEYBOARDS 



■ Hayes* compatible 

■ Auto answer/dlal 

■ Tone and Pulse 
Include PC Talk III Software 

*2400 bd internal ..$129 
1200 bd internal ....$69 
2400 bd external .$149 
1200 bd external ...$99 


Switchable 

■ Hercules* to CGA 

■ Parallel Port 


EGA 


■ EGA/CGA/TTL 

■ 640 X 4B0 


■ Parallel Port 


VGA 

■ 256K Video RAM 

■ 17 VGA Modes ., 


..$69 

$149 

$249 



■ 40MB formatted storage 

■ QIC-40 Operating Std. 

■ Network compatible 

40MB XT or AT 

Internal $299 

40MB XT or AT 
External ..... $399 



101 key Enhanced Keyboard t 

■ XT & AT compatible .. $69 ( 

84 key Keyboard 

■ XT & AT compatible . $59 1 



ALL SWAN1 
PRODUCTS 
CARRY A 


FULL 1 YEAR WARRANTY 
ON PARTS AND LABOR F 



Siuan Technologie/ 


distributed by TUSSEY COMPUTER PRODUCTS 


PMC1 








□ 


SiLian Technologic/-':^^ 

I LOVE 'EMIlEAVE 'EM! 

I 30 DAY MONEY BACK GUARANTEE 

■ It's obvious our prices are lovable. But we make 

this guarantee because we know you’ll also love our... 

Quality Products 
Toll Free Technical Support 

• Toll Free Customer Service 

• Same Day Shipping 

• 1 Yr. Warranty on Parts & Labor 

CALL TOLL FREE 1-800-468-9044 

Soian 386/1 6 

' . COMIWIBLL' v; ' 

★ AirrUORJZED . " 


BMeSyiltmwWi 5.25*1 .2MB Drive ^ 
or 3.5* 1.44MB Drive 
AMombted I Teeied 65^ AT CoirtpeMdt 
MS-DOS*. O&S* & UNIX* CompelMe .. 


386/16 

VIDEO OPTIONS 

NttU* MMW 4 MMe AMbW 

Drfva Options 

Mono 

14 ' RU 
Mom 

VGA 

Mom 


W/40MB (some) 
HwdOih* 

$2549 

$2598 

J2748 

$3048 

w/SOMB {2fti«} 
HwdOfh* 

$2849 

$2898 

(3048 

$3348 

»/l90U8(t7ra) 
ESOIW1 tkiWUM 

$3594 

$3643 

(3793 

$4093 


Sojon XT1 Q B Sixian 286/1 0 | Sman 286/1 2 |$ujan386/2OT 


Monitor 
not inctudod 

^se System with Single 3$0K Onve. 
Assembled & Tested IBM 9 XT Compabbie 



* Includes Smgle 360K Floppy Drive 
' upgrade from 12* to 14' Flat Screen, add (49 

NOW AVAILABLE! 

On-Site Service from 

Sorbus' 

A ••ll Atlantic Company 
Call for Details 


EDUCATIONAL 
& CORPORATE 
ACCOUNTS 

We offer a full line of services 
catering to your needs. 

To reach our Educational 
& Corporate Sales Department 

Call: 1-800-468-9044 
FAX: 814-237-4450 


We cooperate with Federal Authorities 
to prosecute credit card frauds. 


tib>nltor 

notfneludod 

Base System with 1 2MB Onve. 

Assembisd 4 Tasted IBM9 AT Compabbie 
MS-DOS®. OSr2® Compabbie 



' Upgrade from 12* to 14* Flat Screen, add (49 


Mon/ror 

A ^7 ^7 not Inctudod 
Base System with 1.2MB Dnve. 

AssemUed & Tested IBM® AT Compabbie 
MS-OOS® OS/2® Compabbie 



XT. AT and OS/i M ngwirsd l•dvntAl d 
Msmtlonti Busnm Uachm 
US-OOS a • I'lpiMiia ndsmait et Ucmeft Coporann 


Standard Features 

XT10 

286/10 

286/12 

386/16 

388/20D 

CPU 

8088-1 

80286 

80266 

80386 

80386 

Speed (MHz) 

10/4,77 

10/6 

12/6 

16/8 

20/8 

BIOS 

Phoenix 

Phoenix 

Phoenbt 

Phoenix 

Phoenix 

Norton SI Ratine v 4.0 

2,1 

11.2 

13.7 

17.6 

22,0 

\/Vait State 

0 

0 

0 

0 

0 

Standard Memory 

640K 

S12K 

51 2K 

IMe 

1MB 

Shadow BIOS 


_ 

_ 

384K 

384K 

Memory Uoorades 

_ 

640K/1MB 

1MB 

2/4/8>n(V1SMB 

2M/8/i0y*ISMe 

CoDrocessor SuDOort 

soar 

aotar 

80297 

80287 or 80387 

80267 or 80387 

Expansion Slots: 32-bit 

_ 

— 

— 

1 

1 

Expansion Slots: 16>bit 

_ 

6 

6 

4 

4 

Exoansion Slots: 8-bit 

8 

2 

2 

3 

3 

Dual HD/FD Controller 

wAl.O. witeTa 

Yes 

Yes 

Yes 

Yes 

Device Bavs (EKMooeiiMmon 

2 Exg72 Int. 

3Exd>2 InL 

3 6x0/2 Int. 

3 Exo/2 Int 

3Exd/2 Int. 

Serial Ports 

1 

1 


1 

2 

Additionat 1/0 Ports 

All come with 1 Parallel and 1 Game Port 

Power SuDDiv 

150W 

200W 

200W 

200W I 200W 

Keyboard 

101 Key 

101 Kev 

101 Kev 

101 Kev 1 101 Kev 

AddlHonal Features 

All come widi Ooclt Calendar w/Batterv bekuo and Setuo/UtHItfes Disk 

OPTIONS: 

XT10 

216/10 

286/12 

386/16 

366/20D 

3.5' FIoddv Drive 

Opttonil 

OoHonal 

OtAonal 

Your choice 

Your choice 

Swan/MS-DOS & GVV BASIC 3.3 add $89 


Monitor 

notincludo 

Base System with 5.2S* 1 .2MB Onve 
or 3.5* 1 .44MB Drive 

Assembled & Tested IBM* AT Compabbie 
MS-DOS*. OS/2* & UNIX* CompatCile 



To order: No surcharge on MasterCard, Visa 
or AMEX ■ Your credit card is not charged 
until your order is shipped ■ COO orders 
accepted with no COD fee ■ We insure your 
order at no extra cost lo you ■ Shipping: 
3% or $5 minimum for UPS Qround. Cal tor 
shipping charges on Express Air, APO. FPO, 
AK, HI and foreign orders ■ Mail Orders: We 
accept money orders, certified checks, and 
personal checks. Allow 2 weeks for personal 
and company checks to dear ■ We accept 
purchase orders from qualified Educatior^ 
arrd Corporate insbtubons ■ Defective items 
replaced or repaired at our dncretion. PA 
delivenesadd6%salestax. Prices and terms 
subject to change without rxrbce. 

SZ 'Sr? MMSM 

OPEN: 8:00 AM - 1 1 :00 PM Mon-Fri 
10:00 AM -8:00 PM Sat 
12:00 PM -8:00 PM Sun 

Tussey Computer Products 
3075 Research Dr. 
State College, PA 16801 



INTERNATIONAL CALL 814-234-2236 
FAX: 814-237-4450 


TUSSEY COMPUTER PRODUCTS 











DOn T S€TTl€ POR IE5S ... 





PC ADD ON BOARDS 
BOCA RESEARCH 


RAM Card XT or AT $CALL 

K>Cara XT or AT $79 

INTEL 

ADoveBoard 286 $389 

AboveBoard PS/286 $419 

Inboard 366 ... $799 


Call lor Daughterboard Pricing 

TOSHIBA 

LAPTOPS 


T1000 $779 

T1200(I0MH21 $1369 


T3200 (I2WH2/40MB) $3599 

Call lor otntt Joatnba /nodtrs 



■ Wirtdows based 


Sav* S5.00 on any Mousa 
whan purchasad uirtth 
Tax Vlaw 


iny CHIPS 




8087-1 

....$169 

8087-2 

....$129 

80287 

$159 

80287-8 

....$199 



80387-16 

..$369 

80387-20 

..$419 

MICRON 


Ram Card (MB-28-OH) 


populated w/ 2MB RAM 

$729 

TOPS 


TOPSDOS 2.1 


now Mer e«OS corripatiMe.' 

$109 





TOPSAilac 

$125 

ACCESSORIES 

CURTIS 


Ruby/RuOy ♦ 

..$5S^6S 







SWAN 


Surge Suppressors.^.. 

$14 

6710' Pnnier Cable 

..$1Q/$14 

6'Rt Angle Pnnter Cable $12 



FLOPPY DISK DRIVES 

SONY 


MITSUBISHI 

3 5*{720K) 

3 5*(144 M9j 

TOSHIBA 

3 5* (720K1 

3 S' (I *4MBi 




— $99 

ROCTEC 

5.25 


Oil* 

360K 

1.2MB 

1-3 

$74 

$89 

4-9 

$62 

$73 

10« 

Call for Quote 


PC HARD DRIVES 

rx# 


KL320 20MB (40 ms) 

KL330 32MB (40 ms) 

$259 

$299 

■^MiniScribe 


8438 30MB (68 ms) $299 A 

marn^i^JSlk 

3053 40MB (25 ms) $449 

finflR71MR/9Rmc1 tfilQ 

(^Seagate 

ST'225 20MB (65 ms) Bare/Kit 

ST-238 30MB (65 ms) Bare/Kit 

ST-125 20MB (40 ms) Bare/KIt 

.ST-2.61 -0 4nMR (40 ms) 

.$219/$259 
.$249/$299 
.J249/$299 
$349 



ST-4096 80MB (28 ms) 

$599 

Kits include cables, controller ar>d mountirtg screws 


EDUCATIONAL and 
CORPORATE ACCOUNTS 
CAIXI-800-468-904 4 
FAX: 814-237*4450 



To order: No surcharge on MasterCard. Vrsa or AMEX ■ Your 
credtl card is not charged until your order is shipped ■ COD orders 
accepted with no COO fee ■ We insure your order at rto extra cost 
to you ■ Shipping; 3% or $S minimum for UPS Grourtd. CaN for 
shippirtg charges on Express Air, APO. FPO. AK, HI and foreign 
orders ■ Mailorders: We accept money orders, certified checks, 
and personal checks Allow 2 weeks for persor^ and company 
checks to clear ■ We accept purchase orders from qualified 
Educational ar>d Corporate irtstituhons 

ALL SALES ARE FINAL Defectve items replaced or repaired at 
our discretion PA delrvenes add 6% sales tax. Prices and terms 
subject to change without rtotice 


pisM<OUliT^ 

DISKS 

per box ol 10 1£ US! 

SONUS 0S4>0 $S9S 

MAXELi 0$/D0 SI9M tS 9S 
VERtATMOS/DD $19 95 $995 
SONT OSiDO $19 95 $1095 


TUSSEY COMPUTER PRODUCTS 


3075 RESEARCH OR. 

STATE COLLEGE. PA 16001 


PMC2 











Uiiill 

Panasonic 

1 092i (240q)s. so cot. 9-pn) ...... $31 9 

1124 (I92cp«. SOcol. 24-pln) .....$Call 

1592(l80Gp*. I32cal.»^) $389 

1595 (240cpt. l32oot, 9^) $469 

1524 (240cpt. 132 OPI. 24^1 __ $599 

4450 (I Ippm iMMt prInMr) $1479 

1180 (192cp«.eOcol. 9^) M£W...$C«II 
1191 (240cp«, 80cd.9^)NfM'...$C8ll 


EPSON 

FX-850 (2e4cps. BO col. 9-pin) $Call 

FX>1050 |264cpe. 1 32 cet. 9-pln) tor 

LO-500(l80cpc. SO ool. 24-pln) B«8t 

LO-SSO (264cps. SO od. 24 pln) .... PrtC* 

LO-1050 (264cp(. 132od.24'pin) on 

LO-2S50 |400cp«, 132001. 24-pai)Epson 


NX-1000 Rainbow 

(l44cp«.80Ml. S-pm) $229 

i MX-15|l20n»», l32col.9-pin) $349 

^ NX-2400n70cp*,8Ocol,24-p«j...$Call 

NX-1000 ^ X 

ii44ep«'9»i 

^ oigDwv 

321 (300CP6. 132 od. Op«i| $469 

_ 390 <270cp4. SO cd. 24-pln) $469 

OKIOATA 391 (270epi. l32od.24-pln> $679 

320 393<450cp«. I32cd.24-pin) $Call 

<300cp4. Spool. 9-P4T) ^ 



CITIZEN 

180D (iSOcp*. SOod. 9-pai)....w $159 

MSP-40 (2401^. SO od. 8289 

lllSP-45 (240q«. 132cd.»o»>) ....$379 
MSP-5S (300qM. 132 cd. 9-pln) ....$449 

Prsmisr 35 iDsaywiwi) $Call 

Tributa 224 (200coo.l32 cd.24>n)$569 

HEWLETT-PACKARD 

Deskfel (240cfN. sood> $715 

Pain^ (l67cpt.S0cd) $1049 

NEC 

P2200(l70coa.SOcd. 24-pln) $359 

P5200 (2S6cpt. so ed. 24-pin) $529 

PS300 (2«S(p4. l32od.24-pin) _.$689 

TOSHIBA 

P321 SL (2iSep«. SO cd. 24-pin) .... $499 
P341SI. |216cp». 132 cd. 24-pin) ...$659 
P351SX (3S0epo. 132 cd. 24-pin) ...$879 


LASER PRINTERS 

HEWLETT-PACKARD 

Laserial Senes III 


■ 8ppm/512K 

..$1799 

PANASONIC 


IO(-P44SO 


■ 11 ppm/Dual Bins . 

..$1479 

QUME 


Scripten 


■ lOpprrVPostscript . 

.$3349 


FAX MACHINES 

m AIURATA 

Ml 200 $699 

Ml 600 $829 



Optical Mouse 
w4)r.HalolH 

...$79 

MICROSOFT 


MSC TECHNOLOGIES 



LOGITECH 

Hiflez (320dpi) Mouse.- 

-.$89 

....$89 

Serial Mouse 

...$89 



m 


HATES Smart Modem ^ 


2400 baud Intomal $CaM 

PRACTICAL PERIPHERALS 

2400 baud Extamal 

SWAN TECHNOLOGIES 

$179 

1200 baud Extamal 

.$88 

2400 baud Extamal 

$148 


ATI 

PARADISB 



6TB 


SWAN 


VIDB07 
VEQAOakm 

$229 

VGA 

ATI 




(HICHID 


PARADISE 






SWAN 

$249 



TTL Monochrome 

Afn(M(210A $88 

Msgnavox 79Z3 Ainbor ......... 888 

Paduud Bal wNh ttt/swNoi 
Afflbar or Qraai 


Samsuno 14* Mono FM ~ 

RGB/CGA 

Maonavw0762 

Magnavox 8615 

Samsung SC462C 

EGA 


d Baa 1431 . 


:SS 

..$419 


EGA Multisync 

Imlac 145SN MuM $418 

MKsubishi Diamond Sean ..ICaN 
NEC Muttoyncs 


NEC MuNiaync PHia . 
Sony 1303 

VGA 

Aindak732 


-tCaM 


Magnavoi 7749 (Qray acds) - $1 88 
Maona««(90e2 $428 


OPEN: 8:00 AM-11 :00PM Mon-FrI, 10:0OAM-8:00PM Sat, 12:OOPM-8:OOPM Sun EAST COAST TIME 


Software orders over $100 and 
Accessories under 6 pounds will 
be shipped Federal Express 

(Even at these prices) You only pay TCPs standard shipping 
charge. Orders arriving before 4KX> PM our time will be 
shipped out same day. ff part of your order is backordered the 
remainder will be shipped UPS Ground 

SECURITY 

■ Your Cradd Card is not charged until your 
order is shipped. 

■ We insure your order al no extra oosi to you. 

■ Tussey is a financially strong and well 
established company. 



CUSTOMER SUPPORT 

■ After sales support 

■ Knowledgeable staff, all graduates of 
Tussey's ‘Computer Boot Camp* 

■ Our advanced warehouse/maienals 

handling system assures your order i$ 
shipped out accurately & on lime. 

■ Our IBM AS400 allows instant order and inventory status. 




AMERICAN 

Daelgn CAD 3.0or .$155 

ASHTON-TATE 

dBase 1114 $398 

" ■ tCMI 

$428 


SS& 


Turbo Basle $88 

TurboC2.0 $88 

Turbo C PRifaaalaral .$188 



Turbo 

Turbo Prolog 2.0 
Turbo Prolog Tootat 
Turbo Tutor $48 


BEDFORD 
Intagralad Accounting . 
BRODERBUND 

-9139 

Prlnl Shop Companion 

CENTAL POINT 

Copy It PC 

Dokwa Option Board— 
PC Tools Dakixo 5.0 — 

—$29 

...$19 

-.$99 

-.939 

CmPSOFT 


TurttoTax 

-$4$ 

CORE 




DAC SOFTWARE 


Dae Bonus PaA 

-$119 

Dac Easy Aocourdng - 

-.959 

DacEasyUghi. - 

....$39 

Dac Easy Payrol 

..$99 

Calf tor Mefng on TMora 

nFTH GENERATION 

FMtoaok PkM 

.$104 

FORESIGHT 


Drallx CAD UKra 

.$289 

FUNK 


... - * . . 

WorkahM UUMlae 

-.959 

GENERIC SOFTWARE 

QanCAODlaMll.2w3 

.$Call 

LOTUS 




iS"” - 

-$2$$ 


Ffoalenoe Flue . 

Symphony ........ $439 

MECA 

Managing Your Money ..$129 
TobiaaTaxCul $47 


CALL TOLL 


FREE t. 800-468-9044 


For Information 
Call 614-234-2236 
FAX 614-237-4450 


..$107 


MERIDIAN 
Carbon Copy Plus - 
MICROPRO 

Wordstar Prof. Rot. 5 ...$249 

MICROLYTICS 

QOIar 


MICRORIM 

RBaastofOOS. 


-$32 

..$439 


Wbidei$$8 

PCBnal.. I 

$■4 

ss 

FUNamitoiBrSJ 

s 

B 

MatooAaaaatotor .^_— 
taamtoDDOB , 

MBDOWaWMOC.I 

QMdtBABIC , jw 

QriekC... ...ilT 

WlwIuwafWt .Ill tlM 

wwtfM $om 

WDdto m 


PETER NORTON 


— 844 
..$49 


Norton Advanced UUlUss . $73 

QUjUCTERDECK ^ 


DESovtowsee. 


-$119 


REPBHENCB 80FTWARS 
QrammadkIU $54 

SAMNA 

Ami $88 

80FTV1EW 

Tax View 


-887 


SOFTWARE PUBUSHING 


HwvirtPM3.0 fCal 

PF8PlrstCholoa3D.. 

.$•8 

Profaaaionaf man 

Protosatonal WMto ; 

-888 

|118 

SYMANTEC 





tifS 



THREE D GRAraiCS 

Parspaciva Junior $89 

WORD PERFECT 


Exacutiva $128 


LJbrwy- 

Word Par 


d5.0 8218 

XEROX 

Ventura Publahar 2.0 ...$475 


LtCP 










Of the more than 
250 hardware products reviewed 
by InfoWorld in 1988, 
our CompuStan received 
the highest total score awarded. 

CompuSiar. 





Simply stated, it's number one. 

CompuStar. is the world's first and only multi-processor, convertible bus"" microcomputer. It can be 
configured with up to 13 bus expansion slots (PS/2 and/or PC/AT compatible), your choice of 
interchangeable 8086, 80286, or 80386 microprocessors and up to seven disk/tape devices. 

To receive a reprint of the InfoWorld review, as well as a complete 
CompuStar product information kit, call 803/796-7800. 

Wells American. 

Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina USA 29169 • 803/796-7800 • FAX 803/796-7832 

PS/2, Parsonsi Compulsr AT and AT are Irademarta o( iraemafional Business Machines 

CIRCLE 2380N READER SERVICE CARD 
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PC ADVISOR 



Advice on unattended printing of 100 spreadsheets; suggestions for TSR programs that 
protect against viruses; and ways to increase memory for Lotus 1-2-3. 


TlREDOFWAnTMGON PRINTERS 

Is it possible to queue multiple Lotus 1-2-3 
spreadsheets for unattended printing? The 
solution 1 am not looking for is to save each 
spreadsheet as an ASCII file and then print 
them out using the PRINT command in a 
batch file. This unacceptable method 
forces one to attend to each spreadsheet 
while it is being saved in ASCII format. I 
must print out 100 spreadsheets. Is there a 
way to do this without baby-sitting the 
computer? 

Ray Battalora 

Lakewood, Colorado 

Let's face it, if there is anything a comput- 
er does well, it's repetitive tasks. So unat- 
tended printing of multiple spreadsheets is 
not a problem — if you have the right soft- 
ware. 

What you need to queue your files for 
printing is a print spooler. You can send 
the files to a RAM disk or extended memory 
if you have sufficient memory to hold all of 
them, or else you can send them to your 
hard disk. These files will wait in memory 
until you give the signal to print . Then they 
will print out successively. Best of all— you 
don't add any extra steps to your usual 
procedure of printing a 1 -2-3 worksheet. 

A few print spoolers that I would recom- 
mend are Spool-Master from Software 
Masters (6352 Guilford Ave., Indianapo- 
lis, IN 46220; (317) 253-8088), which has 
a suggested retail price of $69.95; Printer 
Genius from NOR Software (527 Third 
Ave., #150, New York, NY 10016; (212) 
213-9118), which sells for $89; and Laser- 
TORQ, a print spooler that's designed for 


laser printers, from LaserTools Corp. 
(3025 Buena Vista Way, Berkeley. CA 
94708; (415) 843-2234), which has a list 
price of $99. 

Once you start using a print spooler, 
you will probably become interested in fur- 
ther automating your printing procedures. 
Don't forget that Lotus 1-2-3 itself pro- 
vides the capability to automate many re- 
petitive tasks with its macros and com- 
mand language. 


MORE MEMORY FOR 1-2-3 

I use Lotus 1-2-3 to analyze, project, and 
control our operation. Works great! How- 
ever, the projection file runs over I80K. 
With some of these files I'm almost out of 
memory. 

I'm thinking of buying two new AT 
clones to get more memory (I MB) and 
speed. One “expert” says I can use the ad- 
ditional memory in 1-2-3, another “ex- 
pert” tells me I’ll still be limited to 640K. 


■ If there is anything 
a computer does well, 
it’s repetitive tasks. 
Unattended printing of 
100 files isn’t a problem 
with the right software. 


What gives? If I change to a 286 or 386, 
will it increase usable memory in 1-2-32 
Jack D. Flanders 
Mount Clemens, Michigan 

If you are using Lotus 1-2-3, Version lA, 
there is nothing you can do to gain more 
memory for it. If, however, you have Ver- 
sion 2.0 or later, you can take advantage 
of expanded memory. For the most part, 
this means you can produce larger work- 
sheets without running out of memory. 

An expanded memory hoard that can be 
used in either an XT or cm AT-compalible 
computer is the Above Board PSI286 from 
Intel Corp. (5200 NE Elam Young Pkwy., 
Hillsboro. OR 97124-6497; (800) 538- 
3373), which has a suggested list price of 
$695 with5l2K RAM. Although the board 
has an AT-style 16-bil edge connector, In- 
tel provides a jumper that converts the 
board to 8-bit operation for use with 8088- 
or 8086-based computers. This board was 
reviewed along with other AT-style boards 
in the October II. 1988, issue of PC Mag- 
azine. The last lime XT-style expanded 
memory boards were reviewed was in the 
June 10, 1986, issue. 

A less expensive alternative to an ex- 
panded memory board is a software prod- 
uct called an expanded memory emulator. 
This type of program is essentially an ex- 
panded memory manager that works with- 
out an expanded memory board. On an 
AT-type computer with IMB RAM, 640K 
is convemional memory and 384K is ex- 
tended memory. An expanded memory em- 
ulator uses the 384K of extended memory. 
On an XT-type computer, there is no ex- 
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tended memory, so the emulator uses the 
hard disk to emulate expanded memory. 

An expanded memory emulator to con- 
sider is V-EMM from Fort’s Software 
(P.O. Box 396, Manhattan, KS 66502: 
(913) 537-2897). Its list price is $89.95. 
Expanded memory emulators were last re- 
viewed in the March 31 , 1987, issue. 


TSR VIRUS PROTECTION 

Is there a TSR (terminate and stay resident) 
program available that can identify Trojan 
horse or virus programs? It should have the 
following attributes: ( 1 ) it warns you if the 
COMMAND.COM, FORMAT.COM, or 
important internal interrupts are about to 
be accessed (which could result in a 
trashed hard disk), and (2) it identifies 
counters (number of accesses, dates, time 
of day, and so forth) that could activate the 
Trojan horse at a specified time? 

Carlos Moore 

Lynwood, Washington 


There are TSR programs available that 
will warn you if the COMMAND.COM, 
FORMAT.COM, or other important sys- 
tem files or important system interrupts 
are about to be accessed. However, these 
do not also search for counters that could 
possibly trigger a Trojan horse program. 
(A Trojan horse program is like a virus 
without the ability to duplicate itself. ) Ross 
Greenberg, author of Flushot Plus, in- 
tends to include this as an optional feature 
in the next version of the product. Having a 
message pop up every time a program 
looks for a date, or accesses system inter- 
rupts could get very annoying . 

Three TSR programs that combat virus- 
es were reviewed in the First Looks section 
of the June 28, 1988, issue of PC Maga- 
zine. The products were Flushot Plus from 
Software Concepts Design (594 Third 
Ave., New York, NY 10016; (212) 889- 
6431), which is shareware ($10 registra- 
tion fee); Mace Vaccine from Paul Mace 


Software (400 Williamson Way, Ashland, 
OR 97520; (800) 523-0258), which sells 
for $20; and Vaccine, Version 2.0, from 
Worldwide Data (17 Battery PL, New 
York. NY 10004; (800) 643-3000, ext. 
123; (212)422-4100), which sells for 
$79.95. 

In an upcoming issue, PC Magazine will 
review the latest releases of programs de- 
signed to fight viruses. You should also re- 
alize that one of your best defenses against 
a virus attack is to back up your hard disk 
on a regular basis. And don't destroy old 
backup copies right away — they may come 
in handy if you inadvertently back up an in- 
fected disk. 


ASK THE ADVISOR 

Send your questions to PC Advisor, PC 
Magazine, One Park Avenue, New York, 
NY, 10016, or upload to PC MagNet (see 
the Utilities column for access informa- 
tion). Please specify your equipment. 128 



Wherever your business takes you, take along 
the WhrldPort 2400'" Portable .Modem. Leaving 
the office doesn't have to mean leaving behind 
the world of high-speed. 2400 bps communica- 
tions. Wbrldwide. in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 
remains intact. 

Representing the cutting edge of modem tech- 
nology, the WorldPon line of portable modems 
combine a broad range of features that bring 
you the best value in modems today. Features 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (.400 and 1200 bps), battery 
power, shirt pocket size, and a tiny price. 

In fact, the WorldPort modems ate the ultimate 
for both portable and desktop applications. And 
the WbrldPort 2400 comes with Carbon Copy 
PLUS'” communications software, for even 
greater value. 

If you want a modem that works where you do, 
put the WbrldPort Series to work for you. In 


the office. On the road. Or at home. For more 
information about our full line of WbrldPort 
modems, or the name of your neatest dealer, 
call us at 800-541-0345. (In New York, 516- 
261-0423.) 
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Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport. NY 11768 
(516) 261-0423 
TELEX: 6502848020 
FAX: (516) 754-3491 


WorldPort 2400 is a trademark ol Touchbase Systems. Inc. Carbon Copy PLUS is a trademark ol Meridian Technology. Inc. 
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TECHNICAL EXCELLENCE 
FINALIST 



A standard power supply just isn’t enough. 



rdiiuuy power supplies, like the ones found in offthe- 
shelf PCs, will not meet the demands of toda)('s high-, 
performance systems. For serious business appli- 
cations, you need a power supply that will 
not skip a beat during a hard disk access or 
when the line votu^ sa^. One that aaually 
allows the use of all those slots and drive bays 
you paid for. One that is engineered for 
uncompromised performance, reliability, 
and safety. 


More power to you. 

The Turbo 375 is the one. It’s the most powerful unit available for your 
AT or Tower computer. In fact, it can run a lOMIPS, 3GB machine! 
Even if you don’t need that kind of nrusde, the Turbo 37rs wide input 
range, independent regulation, enhanced cooling, and other premium 
features insure optimum system reliability. 


Complete PC/XT/AT and Compaq power line. 

In addition to the Turbo 375, we offer over a dozen power supply 
models to choose from. They include the ultra-quiet Silencer^ 
150/200 scries, the high-performance Turbo-Cool™ 150/200/250 
series, and a powerful nw 250 watt supply designed for the 
Compaq Deskpro. 


Guaranteed to last. 

Every produa, from our least expensive XT power supply to our top- 
of-the-line Turbo 375, is rigorously tested and backed by an unmatched 
warranty program. 


Call PC Power & Cooling- 
the power supply specialists - 
for complete technical 
information or to place your 
order. VISA/MC/COD/PO 



PC powchSl ecauNCjm. 

31510 Mountain Way, Bonsall, CA 92003 

(619) 723-9513 ■ FAX (619) 723-0075 
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Choose this, 


Everyone’s computing needs are unique. 
Which is why different people choose dif- 
ferent solutions. And why so many diverse 
computing environments are being used 
today. 

While this variety of solutions makes it 
easy for users to meet their needs, it pre- 
sents some problems. Like sharing informa- 
tion between incompatible systems. The 
kinds of problems facing more and more 
companies as their information systems 
grow and diversity. 

Novell means freedom. Fortunately, 


you can solve those problems by making 
one simple choice: Novell. Novell’s NetWare* 
operating system software supports a myri- 
ad of computing environments. 

That means you have the freedom to net- 
work everything from PCs to Macintosh, 
VAX to PS/2, 386 to mainframe host sys- 
tems. So everyone can use the workstations 
they choose, without changing the way 
they work. 

The power to choose. With NetWare, 
Novell gives you the most powerful combi- 
nation of network performance, security, 


€> 1 988 Novell Inc., World Heodquarters, 1 22 Eost 1 700 South, Provo, Utah 64601 (801 )379-5900 



and you can choose all of these 


functionality and system reliability available. 
Plus you get the power to transparently con- 
nect to any of the more than two million 
users worldwide who have already chosen 
NetWare. 

And as your computing needs expand, 
the network will grow with you. Giving 
greater networking capability and allowing 
you to connect to new environments. 

The freedom to choose. Exercise your 
freedom to choose the desktop environment 
that best meets your needs. Choose the 
networking power of NetWare. See your 


Gold Novell Authorized Reseller, or call 
1-800-LANKIND. 

For more information, call from your 
modem 1-800-444-4472 (8 bit, no parity, 1 
stop bit) and enter die access code NVFRE6. 


N N O V E L L 


For network solutions, 
you should be seeing red. 
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CONVERT YOUR PC, XT OR AT 
INTO A HIGHER lORM OF UfE! 


Don’t let your PC give up the ghost — Hauppauge has arrived 
with a new spark of life: the 386 MotherBoard™ Far more 
advanced than an accelerator card, our line of MotherBoards 
grace your PC, PC/XT, PC/ATor compatible with speeds 
equal to the IBM PS2 Model 80. And faster. Because we’ve built 
in 1 Megabyte of high speed RAM and a 387 math coprocessor 
socket for speeds that will make your PC glad to be alive. 

UNIX/3^ and OS/2 Compatible. To ensure a long, 
fruitful life, our 386 MotherBoards are compatible with the 
PC/AT (BIOS and I/O) — so you can run the new generation 
of DOS, OS/2. Our Boards also run Windows/386, UNIX V, 
PC-MOS/386, and XENIX/.386. For more power, you’ll find 
l6-bit expansion slots that accommodate the latest I/O expan- 
sion cards. Plus, we can add up to 15 Megabytes of extended 
memory. No 386 accelerator card can give you so much 
versatility. Only our 386 MotherBoards give your PC s 
an unlimited foture! 

The Critics Applaud! PC Magazine awarded our Board 
"The Editor’s Choice” for 386 Replacement Boards. PC World 
called it "the Upgrade Product of the Year." And PC Computing 
said: “The 386 MotherBoard is exceptionally compatible with 
existing IBM applications and peripherals — it will even run 
IBM's own version of OS/2.” 


Technical Features ■ l6 or 20 MHz 80386 • 1 Megabyte 
of 100 nsec 4 -way interleaved RAM ■ PC/AT compatible I/O 
and BIOS for support of OS/2 ■ Six 8 -bit expansion slots and 
two l6-bit expansion slots (four on 386 MotherBoard for 
AT) ■ One 32 -bit expansion slot for up to 15 Megabytes of high 
speed memory. 


386 MotherBoard 

for the PC, PC/XT, or Compaq portable $ 1695 

386 MotherBoard for the PC/AT $1795 

386 MotherBoard/20 MHz for PC/AT $2195 

32-bit RAM Board from $195 

l6 MHz 80387 math coprocessor $695 

l6-bit combination 

hard disk/floppy disk controller $245 

prices suhiwi in change 


Our 386 MotherBoard will give your computer a big step up. 
For more information, call: 1 (800) 443-6284. In New York: 
(516) 434-1600. All our products are available at your local 
computer dealer. (Ask about our GSA pricing! ) 


lauppiiuge Computer Works, Inc. 
75 Commerce Drive, 
lauppauge. New York 11788. 

Invest Germany call: 0211•59^^^ 



orp ViincViws OUi MicnisnfiCorp 
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First Looks 


IBM LAN Manager Implementation : 
IBM Frills, for IBM Equipment Only 


HANDS ON 


BY FRANK J. DERFLER, JR. 
IBM's OS/2 LAN Server, the 
Big Blue version of Microsoft's 
LAN Manager software, has hit 
the street and has lots of folks 
peeking out from behind their 
windows. LAN Manager is the 
generic network operating sys- 
tem jointly developed by Micro- 
soft and 3Com that is or will 
soon be remarketed in various 
forms by companies including 
3Com, NCR, DCA, Torus Sys- 
tems, and IBM. While each 


company enhances the product 
and adds value to it in different 
ways, all versions of LAN Man- 
ager, including IBM’s 
Server, can interoperate on a 
network. 

Because LAN Server is an 
OS/2 application and because 
IBM's OS/2 Extended Edition 
is hardware-specific, LAN Serv- 
er can run only on IBM brand- 
name 80286 or 80386 ma- 
chines. However, it is important 
to understand that OS/2 is re- 
quired only on the system acting 
as the server. Non-IBM work- 
stations can link to the network 


and run under any current ver- 
sion of MS-DOS. 

In evaluating the strengths 
and weaknesses of LAN Server, 
there are two interesting com- 
parisons we can make: First, we 
can look at LAN Server to see 
what value IBM has added (or 
changes it has made) to Micro- 
soft’s generic LAN Manager. 
Second, we can compare LAN 
Manager with today’s best-sell- 
ing network operating system, 
Novell’s NetWare. The first 
view is important to people who 
want to be ready to use the pow- 
er LAN Manager contains for 


creating distributed applica- 
tions. The second view is im- 
portant to anyone planning a 
major network purchase in the 
next 12 months. 

All of the versions of LAN 
Manager are identical in the 
most important ways. Applica- 
tions such as electronic mail or 
gateways written for NetBIOS 
will run on all LAN Manager 
systems. A DOS or OS/2 work- 
station can simultaneously use 
servers running under different 
versions of LAN Manager and 
IBM’sFCZA/V. 

(eontiMued on paxe 35) 


Xemx Presents: AH Dressed 
Up and Few Places to (Hrtput 


HANDS ON 


BY TOM STANTON 

If you’re expecting some slick 
compatibility scheme between 
Xerox’s veteran desktop pub- 
lishing package, Ventura Pub- 
lisher, and its new presentation 
graphics package. Xerox Pre- 
sents, be prepared for a few dis- 
appointments. Whereas Ventu- 
ra Publisher runs under GEM. 
Xerox Presents runs under Mi- 
crosoft Windows and doesn’t 
even offer a Venmrfl-compati- 
ble output file format. 

But don’t write off Xerox 
Presents, particularly if you 
don't use desktop publishing. 
While Xerox has a few things to 
learn, its entry into presentation 
graphics rates impressive 
enough to give Harvard Graph- 


ics and Lotus’s Freelance a run I includes a runtime version of 
for their money. Windows 2.1, Bitstream fonts 

The Xerox Prejen/J package I (continued on ntxt page) 



Xerox Presents focuses its strongest features on producing appealing charts and itae- 
grating those charts into on-screen presentations. 


HANDS-ON INDEX 


GEMAR7UKE 

Prints professional-quality, 
object-oriented graphics ..36 

LASERREADY 

Fill-in-the-blanks business 
forms for the HP LaserJet • 36 

MICROSmSTATPACK, 

SMAUBUSIMESS 

COttmTANT 

Research helpers on 
CD-ROM 38 

C0MPHI1-T0-C 

Fast-running, standalone 
worksheets in C ..., 43 

LAsatcotmtiL 

Lets old applications drive HP 
LaserJet, DeskJet.......... 36 

xrwmciHPUis 

Version 3.54 adds point-and- 
shoot menus 54 


PREYIEW 

Streamlines CADD 
review, aimotation 
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Xerox Presents lets you define a background color, foreground color, and fill pattern 
and color for each graphic object. 


XEROX PRESENTS 

(continued fivm page 33) 

for the HP LaserJet, a daunting 
reference manual, a more-ac- 
cessible training guide, plenti- 
ful clip ait, and sample presen- 
tations to get you started. 

Windows users will feel right 
at home with Xerox Presents, 
and first-time Windows users 
should have little trouble. The 
main screen includes an object- 
oriented toolbox for selecting 
boxes, lines, text, charts, or 
graphs. Once selected, you can 
double-click on the object to set 
attributes like typefaces, type 
size. line style, line weight, 
foreground and background col- 
ors, and soon. 

Some objects have more op- 
tions than others, and these can 
be real time-savers. For exam- 
ple, the border object lets you 
select two or three rule borders, 
each with variations on thick 
and thin lines, as well as comer 
styles. 

Presents handles color very 
well. Every object can have a 
foreground and background set- 


ting as well as fill colors. You 
select colors from a chart that 
displays all available values 
based on your display adapter. 
With VGA you get an impres- 
sive palette with scroll bars. 
EGA users get to see only the 
closest primary (if you're still 
hanging on to your old EGA, 
give up). 

Charts are the mainstay of 
most business presentation 
graphics, and Xerox Presents 


holds its own nicely here. You 
can enter data in a table or im- 
port it from text or from a Lotus 
1-2-3 worksheet (curiously, Mi- 
crosoft Excel data import is not 
supported). The chart object lets 
you select several chart types 
(scatter, line, area, pie, column, 
and bar) and offers visual 3-D 
effects, but no support for a 
third axis. Plotted charts can be 


sized to fit, and you can add col- 
ors and patterns for emphasis. 

Xerox Presents also supports 
a table object, or text chart. In- 
stead of trying to graft textual 
matter onto a data-oriented 
chart, you can select a table with 
variable column widths and en- 
ter text directly. 

Import is not limited to text 
and data. Xerox Presents lets 
you import TIFF files and bit- 
maps from Publisher's Paint- 


brush and Windows Paint, me- 
tafile output from Freelance, 
and EPS (encapsulated Post- 
Script) output from Adobe’s Il- 
lustrator or Aldus’s FreeHand. 

Xerox Presents is heavily 
oriented toward presentations. 
Instead of creating one file per 
image. Xerox Presents lets you 
store an entire presentation. 
You can shuffle images as need- 
ed and continue to rearrange 
your presentation until you’re 
satisfied. Once you have the or- 
der, Xerox Presents uses the 
same set of images to create 
Handouts and Notes. 

The Handouts option lets 
you place from one to six im- 
ages on each page. It then prints 
a handout, automatically insert- 
ing dates and page numbers ac- 
cording to page styles. The 
Notes option prints a smaller 
version of each image with 
enough room for the presenter's 
notes. Both features are a real 
boon, even for a small presenta- 
tion. 

Xerox Presents also lets you 
display presentations on-screen 
and offers a wide variety of dis- 
solves, speeds, and timing op- 
tions. I would highly recom- 
mend a VGA or 8514 graphics 
adapter, a fast AT, and ample 
memory, but otherwise the on- 
screen presentations are very 
well done. 

There are some problems 
wWhXerox Presents, one in par- 
ticular that may hold back peo- 
ple who produce the presenta- 
tions. Xerox Presents currently 
offers no drivers or support for 
commercial film recorders like 



You can choose from among several border and comer styles via the border attributes 
menu. Xerox Presents lets you define the color of each border line . 


Polaroid Palette or Matrix 
(X^R. If you want color slides or 
transparencies, you must send 
them out to Autographix. No 
exceptions. 

Xerox has an Autographix 
driver and a special arrange- 
ment with the company. You 
can send files or use a built-in 
communications program to 
upload presentations (Xerox in- 
cludes all the information you 
need to sign up). For many peo- 
ple, particularly those with a 
limited number of presenta- 
tions, the Autographix route is 
best. But if you've invested in 
film recorders or color printers, 
you’re going to have to look 
elsewhere for now. 

The.other oddity is the total 
lack of alternative output file 
formats. Since Handouts and 
Notes are built into the soft- 
ware. this is not devastating and 
you can use Windows' Clip- 
board to move images, but some 
other format — EPS comes to 
mind — would be helpful for ex- 
porting presentations into other 
applications. 

If these two impediments 
mean nothing to you, then 
you’ll be delighted with Xerox 
Presents. For generating on- 
screen presentations and inter- 
nal handouts. Presents holds its 
own against the best. OS 
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Xerox Presents, 

Version 1.0 
Xerox Corp. 

9745 Businesspark Ave. 

San Diego. CA 92131 
(800) 992-2382 
List Price: S495 
Requires: 640K RAM ( 1 MB 
recommended). Microsoft Win- 
dows-compatible graphics dis- 
play and adapter, hard disk. 
DOS 3.1 or later. 

In Short: Excellent object- 
oriented graphics interface and 
powerful presentation features 
burdened by a lack of film- 
recorder support and a scant 
range of output file formats. Not 
copy protected. 
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IBMUM 

(cottiinued from pitge 33) 

The major difference be- 
tween IBM’s LAN Server and its 
LAN Manager cousins is the in- 
tegration of the LAN requester 
with a communications manag- 
er and database manager in 
OS/2 Extended Edition 1 . 1 The 
programming interfaces and dy- 
namic linking libraries available 
for these programs— enhanced 
by the glow of the IBM lo- 
go — are alluring to system de- 
velopers. 

Will developers take the bait 
and write successful network 
applications unique to IBM’s 
OS/2 Extended Edition? That 
remains to be seen, but if you 
are a potential LAN buyer or a 
system integrator, you need to 
consider the possible explosive 
growth of IBM's uniquely inte- 
grated version of OS/2. 

There are some minor differ- 
ences between LAN Server and 
generic LAN Manager in the ar- 
eas of security and command in- 
terfaces. IBM operates its net- 
works under a principle of 
“domains.” One server in each 
domain controls all security ac- 
cess for all other servers in the 
domain. For most people the 
differences in this security sys- 


tem and the centralized log-in 
server option available under 
LAN Manager is very small. 
The administrator of a mixed 
LAN ServerILAN Manager net- 
work will have to juggle the two 
different security systems, but 
the results are invisible to the 
user. 

Under generic LAN Manag- 
er, you can perform all network 
functions via the command line 
or via the Presentation Manager 
(PM) interface. Under IBM's 
LAN Server, you can execute 
only certain network commands 
via the Presentation Manager. 
This detracts from the ‘‘invisi- 
bility’ ’ of the network and bums 
more RAM, but it enhances the 
visibility of the PM for IBM. 

The major strategic differ- 
ences between LAN Server and 
NetWare are now the same as 
the differences in marketing 
strategy between IBM and its 
competitors in the mainframe 
market. IBM is trying to capture 
customers, and Novell is trying 
to be all things to all people. But 
in this case, IBM is starting 
from the underdog position in 
the market. 

The integration of database 
and communications software 
engines into OS/2 Extended 
Edition is a strategic move on 


IBM’s part. However, Novell 
offers via coupon its Message 
Handling System with every 
copy of NetWare, and the 
NetWare SQL database product 
started shipping last December. 
Both of these “network en- 
gine” products already have a 
good base of support. 

Novell’s tactic of serving the 
world is more than a promise. 
Macintosh computers are now 
nicely integrated into NetWare. 
Version 2.15, and NetWare for 
the DEC VAX has been ship- 
ping for months. 

On the technical side, LAN 
Server requires servers with 
IBM hardware and a lot of 
RAM. NetWare runs on a wide 
variety of machines and needs 
about 2MB of RAM to run well . 
Both products are responsive 
enough to carry dozens of active 
stations, but we tip our hat to 
NetWare for all-out speed. 

OS/2 LAN Server is an im- 
portant strategic product for 
IBM. Intrinsic in the combina- 
tion of LAN Server and OS/2 
Extended Edition is the capabil- 
ity to fight off the clones and to 
capture new sales. It will be in- 
teresting to see if the applica- 
tions that follow make use of 
IBM's unique OS/2 Extended 
Edition capabilities. (33 
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OS/2 LAN Server 
IBM Corp. 

Contact authorized IBM dealer 
or phone (800) IBM-24b8 
List Price: SI. 040; IBM's 
OS/2 Extended Edition 1.1, 
$795. 

Requires: Network server: 

4MB RAM. OS/2 IAN Server. 
IBM's OS/2 Extended Edition 
1.1, true IBM PC AT or PS/2 
80286- or 80386-based system. 
IBM's OS/2 Extended Edition 
workstations: 3MB RAM. true 
IBM 80286- or 80386-based 
system. DOS workstations; 
640K RAM. IBM's PC /vW. 
Version 1.31. IBM PC/AT/XT 
or compatible system. DOS 3. 1 
or later. 

In Short: IBM's implementa- 
tion of Microsoft's LAN Manag- 
er. Offers the advantages of in- 
tegration with IBM's commu- 
nications and database manag- 
ers, but it ties users to IBM hard- 
ware for network server and 
OS/2 Extended Edition work- 
stations. Not copy protected. 
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IBM’s OS/2 LAN Server 


I BM's OS/2 LAN Server reqturas a genuine IBM machine mnnlng OS/2 
Extended Editon 1 .1 to act as the print and file server. The LAN requester 
services for true IBM woritstations are distributed as part of IBM's OS/2 Extended 
Edition t .1 . In order to connect to the LAN Server devices, non-IBM OS/2 
machines will need LAN Marager requester modules 
compatible with their brand-specific 
versions of OS/2. DOS worirstations To mainframe 
operating under IBM's PC M/V can Token-Ring 

use LAN Server resources and attached products 

also act as file/print servers 
on the network. 


DOS woifcstatfon 
Any IBM-compaUble ■ 
IBITa PCLAM1 J1, 
DOS 3.3 or later 



Shared printer 


IBM 80286-, 80386-based PC 
IBM’s OS/2 LAN Server, 

IBM's OS/2 Extended Edition 1.1 


OS/2 workstation 

IBM 80286-, 80386-baaed PC 

IBM's OS/2 Extended Edition 1.1 
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Laser ConM Lets OU Software Drive 
the Hewlett-Pxloffd LxerJet, DeskJet 


HANDS ON 


BY EDWARD MENDELSON 

Application programs written 
before the HP LaserJet era tend 
to treat the laser printer like an 
overgrown typewriter. Insight 
Development’s $149 Laser 
Control shoehorns itself be- 
tween your application and your 
printer, letting you use the ad- 
vanced graphics and typogra- 
phic features of a the HP L^r- 
Jet. DeskJet, or compatible. 
The program is up-to-date 
enough to control even the dou- 
ble-side printing features of 
Hewlett-Packard’s new Laser- 
Jet Series IID. 

Most users will be better off 
getting new versions of their ap- 
plications instead of spending 
cash, setup time, and up to 
1 15K of precious RAM on La- 
ser Control. But if you use Lo- 
tus 1-2-3 or Symphony — espe- 
cially older versions that can’t 
print high-density graphics on 
the LaserJet — Laser Control of- 
fers worthwhile features and 
flexibility. 

Instead of having to copy 


baffling printer control codes 
into 1-2-3, you simply pop up 
Laser Control, select the small- 
est available landscape font, 
and watch 1-2-3 print an enor- 
mous spreadsheet on a single 
page. 

Laser Control can translate 
Epson graphics to LaserJet 
graphics on the fly, a feature 
you’ll appreciate if your version 
of 1-2-3 can print high-density 
graphics on a dot matrix printer 


but not on a LaserJet. Laser 
Control can even compensate 
for flaws in some of 1-2-3's 
graphics routines. 

A full set of graphics options 
lets you lake the Epson or IBM 
graphics output of any program, 
adjust its size and density, and 
print it at any position on the 
page. If you have time to spare, 
you can use this option to add a 
graph to a page that already con- 
tains printed text. 



Laser Control uses Lotus-style menus to select page layouts and printer commands. 


ri^p F A C T 
M F I L E 


Laser Control 

Insight Development Corp. 

1024 Country Club Dr. 

Moraga. CA 94556 
(415)376-9500 
List Price: $149 
Requires: 1 15K free RAM; 
Hewlett-Packard LaserJet. 
DeskJet, or compatible: 

DOS 2.0 or later. Not copy 
protected. 
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Laser Control includes a few 
dozen other printer control 
functions, but most can be done 
more effectively by smaller, 
less-expensive programs, and 
some aren’t worth doing at all. 
For example, you can use Laser 
Control to take monospaced 
output from older word proces- 
sors and print it in proportional 
type. But after hours of fine- 
tuning, the result won't ap- 
proach the quality you’d get 
from programs that drive the 
LaserJet directly. You can also 
use Laser Control as a font 
downloader, but smaller, dedi- 
cated programs do the job just as 
well. OS 


XyMoiae: Mouse Menus forXyWrite 


HANDS ON 


BY EDWARD MENDELSON 

XyQuest's latest XyWrite up- 
date includes a new menuing 
system geared for new and oc- 
casional users (see “XyWrite 
Adds Poinl-and-Shoot 
Menus,’’ page 54). If you feel 
more at home navigating via 
mouse than cursor keys, howev- 
er, Galactic Software’s Xy- 
Mouse may be your cure of 
choice for the XyWrite com- 
mand-line blues. 

This $149 mouse menu lets 
you click your way to virtually 
all olXyWrite's functions, from 
calling a file or underlining text 
to redlining and setting up col- 
umn tables. Among its unusual 
features is a “keyboard simula- 


tor” that lets handicapped users 
enter letters or common words 
by moving the mouse small dis- 
tances around a keyboard map 
in a comer of the screen . 

XyMouse is one of the most 
elaborate mouse menus ever 
written. It knows enough to 
speed up the mouse when you 
call up XyWrite's help screens 
so you can reach the topic you 
need at top speed. The program 
modifies your XyWrite startup 
and keyboard files, adds 150K 
of help files to XyWrite's al- 
ready substantial help screens, 
and fills almost 40K of RAM. 
With a two-button mouse, Xy- 
Mouse gives you improved cur- 
sor control. A three-button 
mouse adds elaborate control 
over defined blocks. 

Beginners and unsophisti- 


cated users will find that Xy- 
Mouse can alleviate many of 
XyWrite’s notorious terrors. 
Advanced users, especially 
those who modify XyWrite's de- 
faults, will be more disappoint- 
ed. Some of the menu selections 
won't work at all in nonstandard 
setups, and some choices will 
produce only a beep and an “Il- 
legal command” message. 

XyMouse users will have to 
learn the rules that govern 
which situations require menu 
use (like returning to XyWrite 
from DOS) and which ones for- 
bid the use of a mouse (like 
spell-checking a single word). 

Worse still, if you want full 
printer control, you may have to 
rewrite and recompile the menu 
itself. If you use a Microsoft 
mouse, this means buying spe- 


FACT 

FILE 


XyMouse 

Galactic Software Inc. 
2600PhiImonl Ave., #21 1 
Huntington Valiev. PA I9(K)6 
(215)947-0930 
List Price: SI 49 
Requires: XyWriie 3.52 or lat- 
er; either Microsoft. Logitech, 
or Genius mouse. Not copy pro- 
tected. 
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cial software from Microsoft. 

If you want to use a mouse 
for almost all XyWrite func- 
tions, XyMouse is the choice. 
But if a half-dozen mouse func- 
tions are all you need. XyQuest 
will send you a XyWrite mouse 
menu for nothing. [HE 
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LaserJet Font Power in 1-2-3. 


Print perfect spreadsheets on your LaserJet’ with 
DataType, the new type selection Add-In for 1-2-3f 

Select the orientation, type size, lines per inch and the 
margins you want from the DataType menu. , .Align and Go! 
DataType makes it easy to condense a large spreadsheet 
and print it sideways, or enlarge and print a range for use 
as an overhead. And DataType doesn't get in your way. 

You still set headers, footers, borders and other selections 
directly from the 1-2-3 Print Options menu. 

Introducing DataTj^^' 

• FOUNDRY QUALITY FONTS. Forget about dot matrix quality 
type. DataType includes SWFTE Letter Gothic fonts in nine sizes, 
ranging from 6 point (Miniscule) to 14 point (Mammoth). Print 
over 24,000 legible characters on a single 8.5' x IT page. 

• AUTOMATIC PRINTER SET-UP. No more set-up strings or 
macros to copy from spreadsheet to spreadsheet. DataType handles 
printer set-up and downloading automatically. You simply select 
the range to print. Align and Go. 

• AUTOMATIC PAGE F0RMATT1N6. Select portrait or landscape. 
DataType automatically recalculates all margin and page length 
settings in inches for perfectly formatted output. 

• ELIMINATE RAM CRAM. DataType uses only 10K of 1-2-3 
memory, so It won't crowd even your biggest spreadsheet. And if 
you need to free up memory, you can load and unload DataType in 
two keystrokes - right inside the 1-2-3 Add-In Manager. 

• IDEAL FOR NETYiroRKS A SHARED PRINTERS.' A shared 
printer will be set with your font and your margins each time you 
print, even if another user has changed all the printer settings. 

• INCLUDES Lies SYMBOLS. Use ©. ™, H, •.and the rest of the 
Lotus International Characters Set at each point size. 


/1234567890ABCD 

Actual 14 point LaserJet Output using DataType” 

^ 1 23-4567’S30f=lBCD 
Actual 14 point LaserJet Output using SIDEWAYS® 


\Print 
Printer 

#**#**81^*11™ Options 
«^g-ririr"i" B ! DataType 



tanr«U 

~ ~ suns KtUr Gotblc 

Fotat Sl»: i niilaaiar SM Pltcb) 
SwWsI SM: USMCII 
liMt Per iMWr I2.M 
>: l«ttar 


IHt Rwila: ■.» latte 
IlfM teiia: B.Si latte 
Tor IWlla' 0.9 latte 
BMtiM Narflar B.9 iKte 


NO FONT CARTRIDGE OR ADDITIONAL PRINTER MEMORY REQUIRED. 



ORDER TOLL FREE I wST 

800-237-9383 

FAX ORDERS (302) 429-0532 

IN DE. CALL (302) 429-8434 


liKlude $S tor Shipping & tandlmg wttti all orders 
Make chedispay^ to SWFTE IVT'LLTD 

All SWFTE praWieli cany a 
Day MONEY BACK DUARAIITEE. 


SyyflB 

P.0.Bdx 219 RocUand. Do 19732 


IBM PC. AT. XT. PSi/2 or compatitilo, a hard drive. LanrJet Plus. Series It 
or compatible printer. MS-DOS 2.0 or iater, 1-2-3 Version 2.0 or later. Lotus and 1-2-3 are 
registered trademarks ot Lotus Oovotopment Corporation. SIDEWAYS is a trademark of Funk 
Software. 01969 SWFTE International. Ltd. 

t DataType is licensed one per printer. Multiple u9rs may U9 DataType on a single shared printer. 
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Microsoft CO Dm Offers Economic 
Statistics, SmaH-Bumms Cowise/ 


II \\I)S ()\ 


BY LORI GRUNIN 

When you’re ready to trade long 
hours in the library for shorter 
hours in front of a computer, 
you’re ready for the age of on- 
line research. Microsoft’s latest 
CD-ROM offerings, the $125 
Stai Pack and the $149 Small 
Business Consultant, are geared 
to people vvfho need quick refer- 
ence to economic data and en- 
trepreneurial advice. 

Stat Pack comprises the full 
text and tables of five federal- 
government publications: The 
Statistical Abstract of the Unit- 
ed States 1987, Public Land 
Statistics, Survey of Current 
Business. Area Wage Surveys. 
and Agricultural Statistics. Ev- 
ery table comes in both .WKl 
arid .XLS formats for easy im- 
portation into your spreadsheet 
program. 

Since these documents take 
up only a faction of the space 
on the CD, the International 
Monetary Fund’s (IMF’s)/n/cr- 


national Financial Statistics 
would have been a welcome ad- 
dition. 

Small Business Consultant 
consists of hundreds of docu- 
ments, covering numerous as- 
pects of starting, running, and 
expanding a small business, is- 
sued by the Small Business Ad- 
ministration (SBA) and other 
government agencies. For bal- 
ance, you’ll also find a bit of 
private-sector advice from the 
accounting firm of Deloitte 
Haskins & Sells. 

The information is broken 
down into categories such as 
Planning. Finance, and Selling, 
as well as one called Loss, 
meant to help prevent losses and 
criminal infractions. Microsoft 
includes two templates (in both 
.WKl and .XLS formats) to 
help produce monthly cash- 
flow projections and profit-and- 
loss statements. 

Stat Pack and Small Busi- 
ness Consultant share the same 
interface. The TSR software 
lets you search through a docu- 
ment for up to three terms. You 


can’t perform explicit Boolean 
searches, but once you have 
found an appropriate set of hits, 
you can filter the set to locate a 
specific reference. An especial- 
ly handy feature enables you to 
place a bookmaric in a spot you 
know you’ll want to return to. 
You can also import data and 
text into your word processor 
via the clipboard’s cut and paste 
features. 

One frustrating limitation, 
especially evident in Small 
Business Consultant, is the in- 
ability to search across catego- 
ries. To find everything on 
“pricing.” for example, you’d 
have to perform at least three 
separate searches: one under 
each of the categories Selling, 
Trade, and Management. 

Both packages consolidate 
useful information that would 
take you countless hours to ac- 
cumulate and sift through on 
your own. To be useful to the 
serious researcher. Stat Pack 
should be sold by subscrip- 
tion — a usable data set usually 
needs to be spliced together 


from various issues of the 
source publications on an ongo- 
ing basis; it’s rarely found in 
one volume. But for finding an 
occasional statistic, it sure beats 
trotting down to the local li- 
brary. GS 


F A C T 
tilwgii FILE 


Microsoft Stat Pack 
Microsoft Small Business 
Consultant 
Microsoft Corp. 

1601 1 NE 36th Way 
Redmond. W A 98073 
(206)882-8080 
List Price: Microsoft Stat 
Pack. %\25, Microsoft Small 
Business Consultant. $149. 
Requires: 640K RAM(5!2K 
with hard disk). DOS 3. 1-3.3. 
CD-ROM drive with Micro- 
soft's MS-DOS CD-ROM Ex- 
tensions. 
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Feedllini Modem &ve5 What HTidces 
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BY JONATHAN MATZKIN 
My Manhattan apartment and 
my PC’s expansion bus have 
one thing in common: a short- 
age of places to put things. So 
whether I'm contemplating a 
new couch or a new modem, 1 
have to think carefully before I 
plunk down my money. 

The Xecom FeedThru mo- 
dem does little to expand my 
living quarters, but this faintly 
Rube Goldbergish device has 
allowed me to communicate 
without sacrificing anexpan- 
sion slot or serial port. 

One end of the 1- by 314- by 
4-inch (HWD) FeedThru atta- 
ches to your serial port in much 
the same way that Touchbase 
Systems’ Worldport or Mi- 


gent’s Pocket Modem does. But 
at the other end, the FeedThru 
has another connector, which 
turns out to be a serial p>ort . Y ou 
toggle between the port and the 
modem with a switch mounted 
on the case of the FeedThru. 
That means you can’t simulta- 
neously use the modem and 
whatever device you connect to 
the serial port. There is no way 


to make the switch in software. 
Power comes from an AC 
adapter. 

Xecom eliminates a poten- 
tial annoyance by including a 
serial extension cord. This al- 
lows you to place the FeedThru 
next to or on lop of your system 
unit, like any other external mo- 
dem, so manually switching be- 
tween the RS-232 port and the 
modem is less irksome than it 



The Xecom FeedThru modem 
sports a serial port at one 
end, to which you can 
attach any standard 
RS-232C-compatible 
peripheral. 


would be if you had to grope 
around on the back of your sys- 
tem unit. 

The modem half of the 
FeedThru lacks some of the 
creature comforts many of us 
expect, like a speaker and status 
lights. It is a fully functional 
2,400-bit-per-second modem, 
however, and it woriced without 
flaw during testing. 

The FeedThru comes with 
Mirror If communications soft- 
ware and costs $349. For $499, 
you also get a serial mouse, Tur- 
boCAD, and Dr. Halo III. It’s a 
surprisingly successful solution 
to your PC's housing shortage. 
List Price: Xecom FeedThru. 

$349; with serial mouse, 
TurboCAD. and Dr. Halo ill, 

$499. Requires: Serial port. 

Xecom Inc . , 374 Turquoise St . . 
Milpitas, CA 95035; (408) 945- 
6640. 
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Dorft drag your PC along! Take the shortcut 
between programs and iSles with Software Carousel! 


Why set dragged down by that 
old PC technology? 

Despite the sophistication of today s 
PCs, there's one thing they still don't do. 
And that’s work the way people work. 
Jumping from one task to another - from 
budgets to memos to phone calls and back. 

So every time you need to change 
programs - or just look at another file - it’s 
the same old, tiresome routine-saving, 
exiting, loading, retrieving. Not very con- 
venient. Not very human. Now you could 
wait for the "next generation” of computers. 
Or use Software Carousel, and get the speed 
and convenience you need today, with the 
software, and computer, you already own. 
Here's how to make Software Carousel 
work for you. 

Software Carousel is the amazingly easy 
way to switch almost instantly from Word- 
Perfect to 1-2-3 todBASE to EXDS to what- 
ever else you vrant. Or go from one file to 
another in the same program. All without 
saving or retrieving - or wasting a precious 
moment of your time. Or your computer’s 
memory. 


It works by creating a number of indepen- 
dent software slots to load your programs 
into. You get up to ten of these software 
slots, so you can load up to ten programs. 

Need to crunch numbers? Hit a key and 
there’s your spreadsheet. Need your word 
processor? Don’t bother saving your spread- 
sheet file. Just whip over to your document 
and do your work. Snap back to your spread- 
sheet and it's just like you left it. It's like all 
your programs are "pop-ups,” just a hotkey 
away. 

Or load the same program into a few dif- 
ferent slots, each with a different file. Now 
go from one to another in an instant. 

Here’s the best part of all. 

You may have heard about some other 
"environment” programs that claim to do 
something similar to Software Carousel. 

But there are several important differences. 

First, they make you split your memory 
up among the proems you want to use. 
Software Carousel lets you use all available 
memory in each and every program. It even 
supports expanded and extended memory. 

Other environment programs work with 
only st)me software. Software Carousel 


works with everything. Period. It even 
resolves conflicts among memory resident 
programs. 

Other software creates a working envi- 
ronment that’s complex, un^miliar, with 
cramped little windows and strange com- 
manos. Software Carousel takes minutes to 
set-up just the vwiy you want it. All your soft- 
ware looks and acts exactly as it always did. 
It’s so downright useful, even IBM* 
recommends it. 

Even as you read this page, there are tens 
of thousands of Software Carousel users zip- 
ping through their work without laborious 
and repetitive commands. And without the 
usual 640K limit imposed by DOS. In fact, 
even IBM recommends Software Carousel 
for use with their most popular mainframe- 
to-PC communications package. 

We think you’ll agree, that with this 
kind of speed, convenience, and next- 
generation performance, $79.95 is a small 
price to pay. 

Look for Software Carousel at software 
dealers everywhere. Or order direct from 
SoftLogic Solutions by calling us toll-free. 

If, after thirty days, you’re not satisfied that 
Software Carousel is the right way to get that 
old PC technology offyour back, we'll gladly 
arrange for a refund of your purchase price. 

ScyrLoGK: 

SOLUTIONS 
One Perimetet Road 
Manche«er.NH 03103 
(603>«27-9900inNH 

Can 800-272-9900 

IBMii*tegM(nd(radrnurii(rf 
Ifttctnitioftil Bui w >>« Machmo Coiporatton. 
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TOP TEN SELLERS — A 5-Week History 


Lotus 1-2-3 2.01 
Lotus Development Coip. 


I WordPerfect 5.0 

I WordPerfect Corp. 


Altways, the hot Lotus 1-2-3 
add-ln from Funk Software, 
looked like it was going to set 
the world on fire several 
months ago. The same week 
It shipp^ it broke into the 
Top Ten Sellers list, even 
though Lotus is dis- 
tributing It free with 
every copy 

Value Pack off -2-3. 

Lotus Development Cotp. 


PC Tools Deluxe 4.3 

Central Point Software 



The Norton Utilities 
Advanced Edition 4.5 
Peter Norton Computing 

m Fsstback Plus 2.01 


READING THE CHART 


TheTopTon Sellers list ranks PC 
business programs according to their 
saies totals inthe week endingJanuary 7. 

The chart that appears to the left of each pro- 
gram's name shows how the program's sales 
ranked each week for 5 weeks. The hash marks atthe 
bottom of each chart represent each of those 5 weeks, 
beginning with the week of December 5. Dramatic shifts in a 
particular program's ranking may be the result of seasonal fac- 
tors or sales promotions conducted by Individual retailers. More than 
12,000 individual locations contribute to the list. 


Sales information compiled by Ingram Software Inc. and PC Connection Inc. 


Rfth Generation Systems Inc. 


Sideways 3.2 

Funk Software Inc. 


Sales of Allways leveled 
off once the retail sales pipe- 
line was filled in December, 
but surprisingly, sales of 
Funk's Skfeways have come 
back strong. Allways is a 
superior product for those 
who own a laser printer, since 
Allways does far more than 
print spreadsheets vertically 
(see review on page 33, 
January 31,1989), but the 
less costly Sideways appeals 
to those who use dot matrix 
printers, and it is on many 
corporate "approved for 
purchase" lists, an honor 
that will guarantee 
steady sales for a 
lorig time. 


Microsoft Word 4.0 

Microsoft Carp. 
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SURVEY 


I dBase IV 1.0 

I Ashton-Tate Corp. 


Rankings are 
based on net sales 
by unit; returns are 
subtracted from 
gross sales. 


When it comes lo video and a PC processor, the 
choice if almost always budget-dependent. Yet, the 
mote expensive choices seem to be clear winners 
with callers to PC MagNet, PC Magazine's on-line 
service. 

More than 1,200 callers answered this survey, 
which polled them on their current video display, 
current processor, and plans for future PC processors. 

In the third question, respondents could select 
more than one “plan to buy" system; surprisingly, 
the 286 and 386 systems tied. 


EGA 


Other 


CQA 


VGA 


Monochrome 
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WILL THE WORLD BECOME OBJECT ORIENTED? 


W ork with computers often 
involves breaking big 
things down into smaller parts: 
databases divide groups of infor- 
mation into records and fields, 
and then make you go through a 
series of procedures to look at 
the data. It’s the kind of hair- 
splitting detail that makes train- 
ing so difficult. 

One of today's emerging 
trends is a class of software that 
works at a higher level, dealing 
with information in groups. 
Called object-oriented program- 
ming languages (OOPLs), they 
divide a full program into mod- 
ules and deal with bits of data as 
classes, making interrelation- 
ships among objects far easier to 
achieve. 

In traditional, procedural 
programs, data and functions are 
separate; functions act upon data 
and produce new data. In an 
OOPL, an object includes data 
and functions, creating program 
modules that are more independ- 
ent from the overall program 
structure. 

Applications written in ob- 
ject-oriented programming lan- 
guages tend to provide vehicles 
with which you can manipulate 
data, overcoming the more re- 
strictive nature of programs that 
force you to define your terms at 
every turn and deal with data in 
procedures. 


One example is the differ- 
ence that exists between 1-2-3 
w\(\Microsoft Excel. In a I -2-3 
spreadsheet, you begin an 
operation, like printing, then 
select a range, and define all 
aspects of the print job; every 
single task is procedural. 
When you fsess the Slash key, 
you begin menu operations. 
Move the cursor and you’re in 
point mode. 


In Excel's object-oriented 
environment, you select an 
area (the object), and then se- 
lect an operation to be per- 
formed on it. You highlight a 
range of cells and then choose 
a new font. Or. you decide that 
this range of cells should be 
displayed as a database form 
and select that operation. The 
worksheet itself is an object 
that you can move into a win- 
dow or link to another work- 
sheet. 

But Excel's only a first step 
toward object-oriented ap- 
plications. Wingz, an inte- 
grated program that will soon 


be sold for the Mac and later will 
appear on the PC under OS/2, 
t^es the concept further, in 
Wingz a graphic could occupy 
the cell next to a worksheet for- 
mula; both are objects even 
though each belongs to a differ- 
ent data class and therefore be- 
haves differently. 

The changes that OOPLs 
will bring to PCs are profound. 
Even the highly procedural 
dBASE language will probably 
evolve into an object-oriented 


database in which pictures can 
be easily linked to words and 
numbers. 

A Microsoft Windows appli- 
cation being developed by 
Asymetrix (which was founded 
by Bill Gates’s early partner at 
Microsoft. Paul Allen) will soon 
make OOPL techniques acces- 
sible to the casual user in build- 
ing his own applications. 

And Mitch Kapor, one of 
/ -2-i’s architects, is spearhead- 
ing a new venture, ON Technol- 
ogy, that is creating an object- 
oriented platform for applica- 
tions to use for system services. 

One of the most important 


tools in this evolution is C++, an 
object-oriented extension of C 
that was developed at AT&T’s 
fertile Bell Labs. Microsoft is 
now working on a C++ exten- 
sion to its C compiler that will 
probably be called C-Sharp. 

OOPL developers are ex- 
cited by the potential help they 
can get from a new C++ tool kit 
called CommonView from the 
Scottish firm Glockenspiel. Its 
libraries offer the class defini- 
tions and dynamic link modules 
needed to build applications that 
will run in Windows. OS/2, X 
Windows, and on a Mac. 

The ability to move applica- 
tions to different computing 
environments will become more 
important to developers as they 
see the potential to get a higher 
payback on their investment in 
the original code. OOPLs are a 
good foundation for that kind of 
program development. 

Signposts 

If you’ve got a fax machine, get 
ready for junk fax. Entrepre- 
neurs are starting to build data- 
bases that tie in to PC fax boards 
for mass mailings. The data- 
bases come with a shell and driv- 
ers to specific fax boards, so that 
the difference between faxing 
one or 100 faxes is just a menu 
choice. Digital Publications of 
Norcross, Georgia, is marketing 
one of the first; it ties in to Quad- 
ram’s JT-Fax. — Gus Venditto 


One of today's emerging trends 
is a class of software 
that works at a higher level, 
dealing with information in groups. 


What type of PC do you use? 


other (2%) 
8086-based (2%) 
80386-based 
8086-based 
80286-based 



Which types of PCs does 
your company plan to buy 
In the next year? 
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ORACLE has led a revolution in PC 
relational database technology. More 
power. More portability. More con- 
■pri nectivity. More reasons 
■' “ than ever to make 
ORACLE your corporate 
standard database. 

New tools With e¥Btt 
more power. 

We’re proud to announce our new- 
est release— Professional ORACLE Ver- 
sionS.lB. Now you can run your appli- 
cations in OS/2 or in protected mode 
above 640K in MS-DOS. So you have 
more room for more powerfcl appEca- 
tions. And those same appEations run 
unmodified on aEnost aU workstations, 
imnicomputers and mauifiames. 

Version 5.1B deEvets a new level of 
power to your PC developers includ- 
mg the latest versions of: 

• SQL^Forras® NEW! Enhanced 
4th-generation application develop- 
ment environment. 

• SQL*Menu® NEW! Flexible inter- 
lace builder for defining complex 
menu systems. 


• SgL^ReportWriter™ NEW! Non- 
procedural development and runtune 
powerhouse for producing any report. 

• SQL*Plus® Oracle’s ANSI-standard 
SQL query and admuiistration tool. 

• Pro*C™ The C-language pre- 
compEer and subroutine call inter- 
face to ORACLE. 

Loam SQL on US. 

Learn the language of the revolu- 
tion. Order Professional ORACLE 
today for 11299 and we’E include 
ORACLE SQL*Tutor, a nine-module 
PC-based SQL instruction program 
that seUs by itself for 1199. 

Qy ORACLE lor $199. 

Our Trial. Version is identical to 
Profession^ ORACLE, but can’t be 
used m networked configurations 
and allows a maximum user database 
size of 1 MB. It’s a powerful tool for 
prototyping your first ORACLE appli- 
cation. And its price can be applied 
to the purchase of a full Professional 
ORACLE Ecense. 


COMPSTIBIUTY • POOTAMUTY • CONNECTMIUTY 

Call 1-800-0«ACIi1, Brt.4431 tod^ 

Copyrigm d969tiy Oracia Corporation. OflACLE.SQl'Forms. SOL'Menu, SQL’PlusanPSQL*Rapott art registeradtruitmarksandPro'CaAd 
SQL'HeponWdtcf are trePemiriis of Oracle Also trademarks: MS of Microsoft. OS/2 oi IBM trba 


If you haven’t tried ORACLE yet, 
now there’s even more reason to jom 
the SQL revolution. More tools. More 
power. If ORACLE 5 . IB doesn’t 
revolutionize the way you develop 
PC database applications, return it 
withm 30 day^ for a fuU refund. 

cm HOlHMUeia axl.4*3l. 
or an ORACLE HasteiVUl fotfqr. 


DoarOrorSe 


Oracle Dirca * 20 Davis Dr. * Belmont, CA 94002 

1-S0IMNUCt£1. act 4431 

Since your 30^y ffloncy-tack giiannicc cliniinates any risk 
on my part, please send me the software below. Enclosed is 
my □ check, or □ VISA □ MasterCard □ AmEx credit 
card authorization. Offer valid only in the USA. 

Please send □ 5.25" Hi^ Density or □ 3-5" disks. 

□ Professional ORACLf for MS-DOS with free 

ORACUSQL'Hiior for 11299 * 

□ Professional ORACLE for MS-DOS Thai 

Version for 1199 ^ 

□ Professional ORACLE for OS/2 

for >1299 > 


sow K W 05/2 VI A hM «tlc a 
Wait not MtiM lur OS/2 tr SOl-kHKin* 

G Just send ORACLE SQL*'IUtor for >199 

unmmRMMnmMi 2SaKPC««iw<MLCeicr 


Subtotal *_ 

Please add appropriate sales tax 

IbalcDcloKd/authotiacd (USA only) 
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Coopte 1-to-C Iterates Fast-lbaming, 
Standalone WMaheets m IVbnvsoft C 
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BY RICHARD HALE SHAW 


People who compose work- 
sheets for others to use are al- 
ways looking for something 
more. Some look for faster re- 
calculations, a way to hide and 
protect formulas and macros, or 
a means of reducing memory 
overhead . Others need a way for 
a worksheet to be run by users 
who don't own a spreadsheet 
program. Compile I-to-C, a 
spreadsheet compiler from Re- 
source Analysis International, 
gives you all this and then some. 

Compile hto-C converts a 
worksheet to C and compiles the 
generated C programs into a file 
that can be run with Compile I- 
tO'C's runtime program. You 
don't have to know anything 
about programming to convert a 
worksheet, and a worksheet 
user will have to know only a lit- 
tle about spreadsheets to use the 
compiled worksheet. Regard- 
less of which spreadsheet you 
used to create it, you can con- 
vert nearly any worksheet as 
long as it is stored in a .WKS or 
.WKIfile. 

Compile hto>C will also 
dramatically cut the time re- 
quired for worksheet recalcula- 
tions. During testing of Compile 
I’tO'C. the compiled version of 
the PC Labs Spreadsheet Test 
recalculated in two-thirds of the 
time needed by Lotus h2-3. and 
less-complex worksheets show 
even more improvement. In 
case you need all the perfor- 
mance you can get, Compile I- 
to-C can take advantage of a 
math coprocessor and can use 
up to 64K of expanded memory . 

The package includes a well- 
organized pocket-size manual 
and four disks. Everything 
you’ll need to compile work- 
sheets is provided, including a 
special version of Microsoft C 
and the Compile hto^C runtime 
program. 

You can begin to use Com- 
pile l-to-C immediately after 
installation, by selecting the 
Compile Worksheet menu. The 



Compile I -to-C lets you convert nearly any .WKI or .WKS worksheet into a standalone 
version. The column and row borders can be toggled on and off. 


program will transparently con- 
vert the worksheet to C and run 
the C compiler. When it’s fin- 
ished, Compile J-to-C will re- 
turn you to IX)S with instruc- 
tions for running the worksheet. 
To run the compiled worksheet, 
you enter the name of the Com- 
pile l-to-C runtime program, 
I2CRUN, followed by the 
name of the worksheet. You’ll 
find that the behavior of the 
compiled worksheet is nearly 
identical to that of its 1-2-3 
counterpart. 

Most worksheets (including 
the PC Labs Spreadsheet Test) 
will compile without modifica- 
tion. However, you may find it 
necessary to make a few 
changes. For example, the 
J-2-3 Define command will not 
work properly in a compiled 
worksheet, and operations that 
edit or copy worksheet formulas 
or that delete or insert rows and 
columns must be removed or 
modified in the original work- 
sheet first. The manual clearly 
lists macros and commands that 
are not supported. 

Compile l-to-C provides a 
utility that lets you check the ac- 
curacy of its interpretation of 
the macros and formulas in your 
original worksheet. You can 
modify macros in the compiled 
worksheet with the on-screen 
macro debugger. 

The package also gives you 


several features for customizing 
and protecting compiled work- 
sheets. Any of the menu com- 
mands can be eliminated from 
the compiled worksheet's main 
menu, or the Slash (/) key can be 
disabled altogether. The user 
cannot edit formula cells. The 
/File Save command saves 
worksheet data instead of the 
worksheet itself. The row and 
column borders do not display 
when the worksheet is loaded, 
though this can be toggled back 
on. And lastly, you can config- 
ure the printer control strings 
and worksheet colors. 

Compile I -to-C is not copy 
protected. However, the per- 


Compile l-lo-C, Version 1. 5a 
Resource Analysis 
Iniemuiionul 
12581 Venice Blvd. 

Lo-s Angeles. CA 90066 

(213)390-7661 

(800) 877-6788 

Lis! Price: Corporate version. 

$899; personal version. $299; 

upgrade to corporate version 

within 60 days of purchase. 

$6(X). 

Requires: 2I5K RAM(640K 
RAM suggested), hard disk. 
DOS 2.0 or later. 

In Short: A spreadsheet com- 
piler that converts worksheets 
created with most major spread- 
sheets into C and compiles them 
into standalone programs. 
Highly recommended for 
spreadsheet authors. Not copy 
pn>tectcd. 
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sonal version limits distribution 
of the runtime program to ten 
copies; the corporate version 
has no restrictions. 

All in all, Compile l-to-C 
does its job well. It’s unbeatable 
for distributing worksheets 
without having to buy extra 
copies of your spreadsheet, and 
for keeping macros and formu- 
las confidential. If you're a 
spreadsheet author, then Com- 
pile l-to-C is the “must-have” 
tool you’ve been looking for. GS 


CcM^utpr Tvpp : XT''AT INI Conp-inv ' PC 

T«fpe : VCA User ^ Richsrd Hale Shaw 

Coprocessor : Eoulateil Rate : Fri Jan 0b 1989 

ItoC OPTIONS 

Interface : »0S Pevice LPTI Baud Rale : 1208 

Up String: S027S0b4 

Top Naryie 8 lottoa Harpln: 8 

Left nargin : 4 Right Kargin : 180 

Page Length Ob 

AmIo Line Feed : INI Wait : INI 


Strike P2 to ckaoge. CSC to sitae. FIB to revert. 


The Compi le 1 -to-C printer setup menu allows you to specify printer setup strings and 
set page size and margins . 
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watch for our weekly ads In the centerfold of 
Sunday’s New York Times second main section. 


brother 

Pmasonic 

C)K|DATA 


-^^noTpiosoi II 

Dot Matrix Printar 

144CP5ctraft 28CPS NIO mode Frtc- 
tlon/adiustable tractor. Dot ad- 
dressaoie graphics Proportional 
spacing. Centronics parallel 

In stock! 

Tg=*r^ - \ 

'^^il^lSPEClAUl 


HR-20 

oaisv wheel letter ouafltv printer 

20 cps Friction feed. Acceots 
oaoer. 

$29995 

WMO 40 cps With Sheet feeder 
and tractor S7B.M 

393 

24 pin dot matnx superfast 4S0 cps 
draft. 120 cps LO mode Bonom 
and rear feed. Built-in tractor. Ep- 
son emulation Paraflei/serial 

599900 

OM 39SC Color printer m STOCKI 

Panasonic 

rf3Bl HEWLETT 

ITaN PACKARD 


Dot Matrix Printer 

240CPSOraft 48CPSN10 W. 12. IS 

17 and proportional. Friction and 
aojustaoie tractor crapracs cen 
tronics parallel 

*299®* 

Laseriet li 

8 pages per minute. 200 sheet 
capacity. 512K RAM. Six resident 
fonts TWO font cartridge slots. 
Parallel and serial interface. 

In Stock 

p -2200 

170 CPS draft. SS cps LO. Built-in 
push /pull tracer. Front slot paper 
feed. 6 resident typefaces, Cen- 
tronics oaraiiel 

*329®* 


FOR CONNECTIVITY 
OUR NETWORKING 


lA AVI III ORA 

30 DAY MONEY-BACK GUARANTEE! 

Buy with confidence The acclaimed 286 computer offers high 
Quality with exceptional performance and value You also get 
one-year on-site ' CE service and access to our direa Technical 
Support Hotline Were so sure you'll be satisfied that we back 
your (286) purchase with a 30 day money-back guarantee pro- 
viding its in the original configuration and packaging as deli- 
vered and has not been altered, modified or damaged by buyer. 


' -9. B T m 


286 TURBO 


WITH 12-MONTH ON-SITE 
UNITED WARRANTY' 


Hard Drive 

Mono-Craphics Systems 


• 80286 OrOCMSOr • S12K RAM 

• 8 exDansion slots • 1.^ disk drive 

• Battery backed ciock'calenOar 

• s storage device cavities 

• Hard/flopov disk controtter 

« 101 enhanced keyboard • Monograonic card 
. monochrome monitor 8-12MHZ 



40MB Hard Drive m mieo 
40M6 Hard Drive no msec 
44MB Hard Drive os imeo 
60MB Hard Drive as cmeo 


M499 >1699 
>1549 *1749 
>1649 >1849 
>1849 >1999 




Multisync II 

Muittsvnc monitor CCA. 6CA. VC* 
and Hercules comoatJbie m and 
analoo S^vav text switch 

* 579 « 


EHLOGITECH 



Scan Man 

Hand held scanner with a 4 inch 
scanning window Scan and store 
images from various sources to be 
used with popular paint and 
Desktop PubHshing Software 

$189®5 


ELASGR 

EConnccTion 



Jetscript 

Turn vour HP lasertet H mto a power- 
ful Postscript* printer for desktop 
publishing includes SMB RAM i 35 
resident typefaces Accepts Adobe 
typefaces 

for XT. AT t compMXMcs' 


$1895 


EGA 640x350 Card « EGA Monttor (instead of Mono) add *449 

' onsu larviM vmnn 100 mws Of CCS service locaoons WOWS to parts ano Boor on cnt 
monitor (Mono am oanoaro eca m aovemsM paoraoe imooara ana am anve if found to 
De Defective m material ano wtyxmanavo for more oetaM pieaie C« 


LEADING EDGE 

D-3 386 65MB System 

• 80386 CPU. 8/16MHZ processor 

• 2MB RAM 

• 1.2MB disk drive 

• VGA video card 

• VGA monoenrome monitor 

• 65MB hard drive (28mg 

• DOS 3.3 and OS/2 


*5195 



lowprlcesil Buitt-inscsioott 


GIGANTIC 344 
PACE CATALOG! 

Jam-packed with thousands 
of items in Computers, A/v, 
Fax. cameras. Electronics. 
Office Equipment and much 
more— all at the fantastic 
low prices were famous for. 

All you have to do to get 
your FREE copy is circle the 
Reader s Service card 


Hercules* amnta 



Network card Plus 

I Hercules Graphics card Plus with 
1 RamPont* and a lbps compatible 
I network port for connecting xrs 
|i ATS to Macs 

* 299 ” 


Deskpro-286 12MHZ 

• 80286. 12MHz • 640K RAM 

• 5>A" 1.2MB disk drive 

• 4CMB MiniscriOe 136501 hard drive 

• Parallel 8 serial 

• Enhanced keyboard 

• SIX avaiiaoie slots 


*2195 



Mpnftoramnw 

Deskpro-386-s 
Model 20 

• 80386 SX CPU-16MHZ 

• 1MB enhanced page memory 

• 5V« 12MB drive • 2CIMB hard drive 

• video VGA graphics card 

• Parattei & serial port • Enhanced keyboard 



Afonfror cenoruf 


*3495 


Modet 40 AS above w'Aoms 


>3995 


All Compaq computers are waranteed 
solely by a7st. Photo. 


^ 67 west 47th St. 

I CA lie «80(7189i ae^iseo 

1-212-398-1410 

116 Nassau St. 

CA Lie • 811627 

1-212-608-6934 

1 115 West 45th St. 

1 CA Lie «00191/ ,00628 

J 1-212-398-1410 

E. Meadow Plaza 

Shopping Ctr. 

East Meadow. Long island 

1-516-794-3660 


SOLUTIONS, CONSULT 
CROUP(212)254-310S 



NEC 


Multispeed' hd 
wHh 20MB Hard Drive 


• 6dOKRAM 

• 720K flODPV 

• 30MB nard drive 

• RecTiargeaDie oatterv 

• Backut disoiav 

• Parallel and sertal 

• MS DOS 32 


*1195 



tyaBMp>o3T 3SS' 

• 80386 processor 

• 2MB RAM 

• Paoewnite backlit ICO disptav 

• Recbar^eable 

• 1 44MB floppy 

• 40MB nard drive 


,*4799 


NEC 


PowerMate" 1 Plus 
80286 Desktop 

• 80286 CPU • 640K RAM 

• 1.2M8 S'/*" floppy drive 

• 40MB (38ms) drive 

• Enhanced 101 keyOoard 

• DOS S 3 & CW BASIC 

• 3 interna) storage devices $^p| AC 

• Parallel /serial ports A 193 


Premium 286 

40MB* Hard Drive System 

^1799 Mtwtar apaonw 


S86/MOdel 340 

*3499 



HcMprciDaonaf 


PowerMate'* 80386SX 
42MB Hard Drive System 

• 80386SX processor • 2Me RAM j- g—- - 

• SV«' 1-2M8 floppy • 42MB (28msec> | 

hard drive • Parallel /serial port 

• 101 enhanced keyboard 

• MSOOS 32 I CW-BASiC 

*2695 




TO order in n.y. state call 1-212-60^934 

1 - 800 - 221-7774 


Out-of’State 

mhfree 


N.YX.1000S b~: 

coroorate Accounts welcome 

volume purchase pricing available, please call. 

For store locations, please see Information oox oeiow. 



RightSoft, Inc. 



Right Writer 

improves your wnting by cnecking 
and anahjtng style usage punctua- 
tor). gra m mer and offeis a solution 
If a problem is found compatioie 
with all maior word processors 

*549s 


Lotus 



1-2-3 

Gives vou the most widely used 
business software spreadsheet, 
graphics ana database in one fully 
integrated package 

*299*® 


meo4 



Managing Your Money 

The flnarKiai software that does it 
am Manages vour checkbook and 
budget, stocks and bonds, real 
estate, taxes, loans and mortgages 
plus more. 

*12495 


r 


Kodak- 


NYC stores open Sun 10-S, Mon-Thur 94, M trS. long istand store open 
sundar KM. Monday-yvednesdsy 104, Thur sda y 104, nKby KH. 

NO exn erurge for creflt carcR Personal cnecn are acceptea iw-c oeiM v aporouea Mn snipDing 
t runamgSCOO Noconwractcnwgesonuiekcfra TrataotuperccoesMi previous PC Uagame 
aos we are not resporww for tvDOgraphKai erron OuanCRMS may De XmKeO on tome ■cent 

Lease It with isasecant 

uaie Quotas for eampment b e tvteen SSOO t S3999 are Dated on S6 morOVy owmem icMer 
raiet and 48— 60 monirey on«<nena are mUDW for eouioment purtnases tocaang $4000 m 
bO Onfy fvtt payment needed! San and freipR adOmonM Rates aooiv to commeretM and profes- 
sional Mates omv meet vaM trvougn uarch s lies 


FREE 

Surge 


vylth purchase 
whiesuooiYbsa 
One per customei 






Diskettes 

A name that rias been trusted for 
quality products And like all kodak 
products Kodak diskettes provide 
qualty & reHabnty for datastorage 

svi - 2S-20 136010 7.89 

SU " 29410 n 2Me) 16.99 

SW 2S-2D 172010 1S49 

SVI " MR4I0 «L9S 


SMyiANTEC» 



Symantec 

A wkvwig combination of data 
base word processing and artifldai 
intengence to provide a powerful 
tool for almost any appli ca tion 

»»o,„.*209*® 


SR«/| 

IGenerstlbn 

'STsreMJ 


CHRCNOS 


*119* 


Who— What— When 

Gives you a Suvay view of people 
projeos and time otspiavs the peo- 
ple w work with, vour projects 
and casks Ofspiays daily calendars, 
includes phontUed to-do lists Re- 
quirements MSOO& 6M 6 com- 
patibles hard disk. 512K ram 

rA4ASHTCN-TATEn 




Fastback 

Plus 


with an amazing array of new 
features Fastback Plus Is the most 
powerful nard disk backup soft- 
ware avaiiaoie ^ _ _ 

*109** 




dBase nr 

The recognized standard for data 
management systems, now raises 
that starKiard to levels of ease use. 
power & performance compatible 
w/singie or multiple user environ- 
ments. Offers transaction proces- 
sing. screen refresh, password 
protection 6 data encryption. 

call 


HSemson 



■ version 2.01 — 

The best integrated business program- 
The best reason to buy it MOWi 

$209®® 



J.K. usser 
vour income Tax 

Easy to use menu simplifies each 
step of tax preparation Supports 
pnnbng of iRS 1040 form Tax Alert 
Hotline for teieohone support 

$4495 


.rilt’ijUt I . Inc. 



FOR 1988 TAXES I 


The award winning fastest & most 
comprehensive personal income 
tax planning and preparation pro- 
gram Over 40 forms included 

*44** 
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$90 Laser-Readjf: The Um^s Itoute to 
GooiUmMig LxerJet Doaunents 


H\M)S ON 


BY EDWARD MENDELSON 


Laser-Ready, Mind Path Tech- 
nologies’ $89.95 LaserJet print- 
ing program, creates consistent- 
ly good-looking documents 
using soft fonts that come in the 
package. Unfortunately, it 
makes you walk through rigid 
and seemingly endless menus 
every time you write and print. 

To write a letter, you fill in 
the blanks in a long series of 
menus. One blank field lets you 
type the text of the letter itself, 
using Laser-Ready's primitive 
word processor. When you’re 
through, your LaserJet prints a 
letter in proportional type, with 
the date, greeting, salutation, 
and closing all in the right 
places. At the top is your name 
and address in a different font, 
laid out in your choice of three 
letterhead formats. Press a func- 
tion key and you can print ^ en- 
velope with the same letterhead 
format for the return address. 

Another series of menus lets 


you fill in the blanks to create 
resumes, flyers, newsletters, in- 
voices, and purchase orders in 
various preset formats. Still 
more menus let you print sheets 
of mailing labels or business 
cards — the manual doesn’t ex- 
plain how to put a sheet of busi- 
ness cards through the Laser- 
Jet's paper slots. 


Many of the menus offer op- 
tions for custom formats; but 
don't get your hopes up: when 
you choose the custom option, 
you merely get a notice that the 
vendor will sell you a version of 
the program with your custom 
letterhead built in. 

Laser-Ready can print 
spreadsheets that you’ve al- 


i.E”EP I Corn:op, 


.DPc-n 

S'.’cel i43'e» 

S'" D 


1. Left-Jus tified > Lint 
i Letter Without Letterhead 


■ '.•DmC'On,- 

B M:tto 


Fl-help t-up 1-down Enter-select Isc-quit 


Laser- Ready supplies a choice of preset formats for a host of documents, including let- 
ters, resumes. flyers, newsletters, invoices, and purchase orders. 


ready printed to a disk file from 
within a spreadsheet program. It 
can also print pure ASCII text 
files. The program can’t give 
you the format options of even 
the simplest word processors, 
but at least you don't pay extra 
for the Times Roman, Helve- 
tica, and Prestige Elite soft 
fonts. 

The bulkiest item in the 
package is a sheaf of paper sam- 
ples suitable for laser printers. 
You get blank labels, one enve- 
lope, one sheet of transparency 
film, and an order form that en- 
courages you to buy more. The 
second bulkiest item is a sheaf 
of advertisements for other la- 
ser-printer products. 

Steer clear of Laser-Ready if 
you don’t like cute-looking soft- 
ware. Many of the menus waste 
the right side of the screen with 
a picture of a fountain pen or 
pencil. At least they take up less 
space than a LaserJet. 

List Price: Laser-Ready, $89.95. 
Requires: S12K RAM; CGA 
graphics display , HP LaserJet or 
compatible, I MB hard disk space, 
DOS 2.0 or later. Not copy 
protected. Mind Path Technologies. 
1 2700 Park Central Dr. , # 1 80 1 , 
Dallas, TX 75251; (214) 233-92% 
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WdArt^e Generate Professkmal-QuaSty Output 


IIWDS ON 


BY DONALD B. TRIVETTE 

If your printed graphics look 
like they were drawn using a 
saw instead of a ruler, GEM Art- 
line from Digital Research can 
give your drawings the hard, 
clean edges they deserve. Art- 
line creates professional-quality 
illustrations and textual effects 
for both desktop publishing and 
standalone graphical design ap- 
plications. 

By creating object-oriented 
graphics defined in x- and y-co- 
ordinates. Artline can take ad- 
vantage of the full resolution of 
any printing device whether it 
be a 9-pin dot matrix printer or a 
2,480-dot-per-inch phototype- 
setter. Scaling up or down is a 
mathematical process that pro- 
duces a sharpness that contrasts 


vividly with the more-common 
pixel graphics done by PC 
Paintbrush and other popular 
painting programs. Even on an 
inexpensive 9-pin dot matrix 
printer, the o’s and .r’s look like 
they were laid down by a laser. 

Manipulating text is where 
Anline really shines. An inher- 
ent advantage of storing text and 
drawings as formula, instead of 
as pictures, is the ease of creat- 
ing special effects. Type sizes 
can vary from I to 999 points ( 1 
point = 1/72 of an inch), and 
letters can be stretched, slanted, 
mirrored, and deformed in an 
infinite number of ways. 

Artline runs under GEM, 
which is included with the prod- 
uct. Artline sports GEM's fa- 
miliar pull-down menus at the 
top of the screen and an assort- 
ment of tool-box icons on the 
left border, but the too) box bad- 


ly needs an Undo tool and a bet- 
ter Zoom feature. 

It also lacks an eraser, 
though this shortcoming is due 
more to the nature of Artline 
than to an oversight. Erasing 
bits of drawings is a suitable 
way to alter pixel drawings but 
not those produced by mathe- 
matical coordinates. Regard- 
less, this contributes to making 
freehand sketching and painting 
cumbersome and frustrating. 
Anline does include a feature 
that lets you import and trace 
pixel drawings, but doing so re- 
quires extended memory and is 
a tedious process. 

The GEM interface handles 
output superbly. You can select 
a variety of dot matrix, inkjet, 
and laser printers or you can 
send output directly to a Post- 
Script printer. The software 
supports color for the Xerox 


4020, HP PaintJet, color Post- 
Script, and 35mm slide ser- 
vices. In addition Artline ex- 
ports files directly to Xerox’s 
Ventura Publisher, Aldus's 
PageMaker, and its own GEM 
Desktop Publisher. 

GEM Artline is fast, and its 
clean, crisp output is profes- 
sional quality. For any type of 
textual design or effect, this 
type of object-oriented graphics 
is the way to go. [jS 

List Price: GEM Artline, $495. 
Requires: 640K RAM (5 1 2K 
expanded memory needed for 
image tracing), hard disk. EGA 
or VGA monitor (mouse 
recommended). DOS 2.0 or later. 
Not copy protected. Digital 
Research Inc. , 70 Garden Ct. , P.O. 
Box DRI, Monterey. CA 93942; 
(800)443-4200. 
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Get out of the danger zone 
with Oracle’s dBASE compiler 



Innounclng 
lORACLE 
QuicksUver 

All the database Top Guns are flying 
SQL, the industry-standard data 
management language flrst delivered by 
Oncie. Now, ORACLE Quicksilver adds SQL 
and conneaivity to your dBASE applica- 
tions, so you can fly them into the 1990s. 

Your ticket to the future 

ORACLE Quicksilver is a compiler that 
turns your dBASE programs imo fast, secure, 
multi-user applications that can access both 
distributed ORACLE and dBASE data. It 
delivers all the capabilities of dBASE, plus 
powerful extensions like windowing, graph- 
ics and user-defined hmaions. You can even 
add SQL statements to your dBASE programs 
for more powerful, flexible data access. 

ORACLE database included 

ORACLE Quicksilver comes with the 
ORACLE RDBMS. So you can get automatic 
indexing, comprehensive security, and 
mainframe-class dau integrity. 


Cooy'tgndSddbyOrKttCorpofSbon ORACLE « a reg«i*f*a 
trademark of OraciaCorporaiion Aiw trademarks ^ASEotAsMon 
Tale QNjiCksdver ol Ouicksdver SoMwere. Inc OB2. OS/2 and IBM ol 


Why wait until dBASE IV can 
talk to SQL Server? 

dBASE IV doesn’t talk to SQL Server yet. 
When it finally does, it will only talk to SQL 
Server on OS/2 —not on any other operating 
system. Which means you'll still be isolated 
fiom corporate data on minis and mainframes. 

Add connectivity to your 
dBASE applications today 

Your ORACLE Quicksilver applications 
can talk to ORACLE SQL databases on your 
PC today. And with our optional networking 
software, you can build distributed dau- 
bases across ORACLE servers on PCs, minis 
and mainframes— including IBM DB2 data. 

No-risk Money Back Guarantee 

Test fly ORACLE Quicksilver now. If you’re 
not out of the danger zone in 30 day-s, return 
it for a full refund. Limited Time Free 
Offer: Order now and, for a limited time, 
you’ll receive ORACLE SQL»TUtor — our on- 
line SQL training program — absolutely free. 

Call I-800-ORACLEI, ext. 4425 today. 

Or fill out and return the attached no-risk 
coupon now. 

ORACLG 

COMPATIBILITY * PORTABILITY • CONNECTABIUTY 


Send me the following ORACLE products for 
^ PC. • Enclosed is m>' □ check or □ VISA 
u MasterCard □ AMEX credii card number and 
authorization for: 

S ORACLE Quicksilver at $699 and 

ORACLE ^L'Tutor free 

* ORACLE SQL'TUtor ONLY for $ 199 

I Please add appropriate state sales tax 

S Total cnclosed/authotized. 

I understand Oracle will pay for ship- 
ping. and ail prices \'alid in I'.S. only. 


CHnuTCMONO 


CMC RPVUnON 


SIGMTLME 




fCHAkAtnt 


-REQUIREMENTS ORACLE SOL- Tutor 2&«K PC arvl iwrO i»ik 
ORACLE Ouck*ry«r To rnanaot ony OBASE OeFNMMrw ORACLE 
awoow you n— d ■6«0K PC To r-sAnaga m ORACLE dAUQM* on • rernot* 
compuWt you rsoad a 640K PC and opMrwt natwofluna acRwara TotMiUdan 
ORACLE dmabaaa on yoiv PC you naad a 2869 306 PC «rin eaoKM 
iMBaiaiWndadmamoey AacontguraMnaraovranaraMMandOOSSO* 


20 Dav« Orwe. Bdimom CA 94002 • Wodd HMCK)u«n«e$ 

(4 IS) S96 aOOO • ORACLE Canada (BOO) 367 4407 f«irc«ot OuM>K) • 
Ouabec (5M) 337-075S • ORACLE SyVemt Australta 


Tal« UNjickadvflf ol OiKfksiivwr SoRware. Inc OB2. OS/2 and IBM ol a ii d AAA AHRMAd — d ddAA> j Ouabec(5l4)337-075S*ORACLESy«ieiTi(Au$tralia 

Iniefnaionai Busmess Machines Other compan«s mentened own |^|| 1»BDD«nHmLr1. 8X1,4425 tOQdV. 61 2 959^5060 •ORACLE Europe 44 1 946 6911 • ORACLE Sydems 

rHjmMtiua tradamvka TRBA * * Hong Kong 8S2 S-266846 




PC-Globe Phis: IVhps ml Facts 


HANDS ON 


BY BARRY SIMON 
PC-Globe put maps and related 
geographical facts at your fin- 
gertips. Now, PC-Globe Plus 
adds more data and support for 
more output devices. At $69, 
PC-Globe Plus is priced low 
enough for home use. And, for 
business use, detailed maps and 
large databases of geographic, 
economic, and demographic in- 
formation make this lovely on- 
disk atlas a sophisticated refer- 
ence tool. 

PC-Globe displays a world 
map, on which you can locate 
and highlight individual coun- 
tries and 18 country groupings 
(NATO, OPEC, and so forth). 
A useful feature lets you color- 
code the world map to show 
rankings in 82 categor- 
ies — from GNP per capita to the 
number of hospital beds per 


1,000 people. 

Individual maps and infor- 
mation are available for 177 dif- 
ferent countries. You can make 
the country maps show cities, 
elevations, or notable features. 


For each country, there are also 
four graphical displays and sev- 
en text panels wii^ information 
on a multitude of topics — from 
age distribution to economic 
data. 


One of the more intriguing data displays in PC-Globc Plus shows the percentage of 
GNP each country spends on its military. 


PC-Globe Plus has added 
support for EGA, VGA, and 
Hercules graphics to the origi- 
nal product’s CGA-only sup- 
port. Also new is support for 
several printers, including the 
HP LaserJet (unfortunately only 
at 150 dots per inch), mouse 
support, and compatibility with 
the .PCX file format. Drop- 
down menus have also been 
added. 

Thanks to better data com- 
pression, PC-Globe Plus fits 
into less disk space than the 
original version. Still, if you 
want the power of an on-disk at- 
las at your fingertips, you’ll 
have to be willing to part with 
1.4MB of open hard-disk stor- 
age. 

List Price: PC-Globe Plus, $69; 
upgrade from PC-Globe. $20. 
Requires: 384K RAM. graphics 
display, DOS 2.0 or later. Not copy 
protected. Cornwell Systems Inc., 
2100S. Rural Rd., #2.Tempe, AZ 
8S282; (602)894-6866. 
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WithEMS, SnartKey Ikes 2K RAM 


HAND.S ON 


BY BARRY SIMON 

If you’re fond of RAM-resident 
keyboard macro programs but 
frustrated by their RAM-gob- 
bling nature, the latest version 
of SmartKey may be just what 
you need. 

SmartKey, Version 5.3, is 
the first full-featured keyboard 
macro program to take up less 
than 30K of conventional mem- 
ory. if you can spare 64K of 
EMS memory, the $89.95 pro- 
gram takes up a mere 2K of con- 
ventional memory. Without 
EMS, it takes up only 57K 
RAM — still less than most of its 
competitors. Keyworks Ad- 
vanced, for instance, takes up 
96K of conventional memory 
without EMS and 61 K with 64K 
of EMS. 

SmartKey doesn’t have all 
the conveniences Keyworks and 
Newkey do. But SmartKey in- 
cludes all the basics, including 
record mode, printer control, 
date entry, keystroke recall, and 
a host of resident IX)S services. 


While earlier versions of 
SmartKey suffered from incom- 
patibilities with some other resi- 
dent programs — like Hot Line 
and PrintQ — Version 5.3 ap- 
pears to get along with its RAM- 
resident peers. 

Included in the SmartKey 
package is PCKey, which al- 
lows you to use an enhanced 


keyboard (like the Omni- 
key/ 102) on a computer whose 
BIOS doesn't support such key- 
boards. But beware: PCKey has 
serious incompatibilities with 
programs that place keystrokes 
directly into the BIOS buffer. 

If you’re craving a keyboard 
macro program that won’t eat 
up lots of RAM, SmartKey may 


H/Bckey: $20 Utility AtUs 
Mouse S/xetl Contnd 


HANDS ON 


BY EDWARD MENDELSON 
The worst thing about Metro- 
plex Digital’s Mickey is its 
name. The best thing about this 
$20 utility is that it lets you 
speed up or slow down your 
mouse, simply by pressing a 
hotkey. A slower mouse means 
better control over graphics. A 
faster mouse means less time 
wasted during text editing. 

Mickey adds speed and con- 


venience to your mouse when 
you’re using such applications 
as Ventura Publisher and Mi- 
crosoft Word. But Mickey 
doesn’t affect the mouse in Mi- 
crosoft Windows, which has its 
own speed controls. 

The second best thing about 
Mickey is that it makes the right- 
hand mouse button emulate the 
Enter key. This means you can 
press the right button to tell Ven- 
tura Publisher ‘ *OK” instead of 
dragging the mouse over to the 
“OK” box. 


be for you— especially if you’ve 
outfitted your system with at 
least a touch of EMS memory. 
List Price; SmartKey. Version 5.3, 
$89.95; upgrade from Version 5.0 
and later, $25. Requires: 256K 
RAM, DOS 2.0 or later. Not copy 
protected. Command Software 
Systems Inc., 28990 Pacific Coast 
Hwy., #208, Malibu. CA 90265; 

(2 1 3) 457- 1 789, (800) 423-9 147 . 
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The second worst thing 
about Mickey is the 24K that it 
nibbles from RAM. That's 
more than twice the memory re- 
quired by the software that acti- 
vates the mouse itself. 

I like what Mickey does, and 
the price is right. Whether the 
add^ control and convenience 
the product provides is worth 
sacrificing 24K RAM is another 
issue. 

List Price: Mickey, $20. 

Requires: 24K free RAM, mouse. 
DOS 2.0 or later. Not copy 
protected. Metroplex Digital 
Corp., P.O. Box 815729, Dallas. 
TX 75381-5729; (214) 231-8944. 
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How to speed up 
your accounting 




Uiillki Bthtr totiwm Out wat amt built tor tpooil, lotogratoO bccountlos bn boon optim 
fin your omall butima tbo boost It oootlo. 


accounts, suppliers, customers, 
employees and inventory pop up 
automatically when needed. 

EDITOR'S 
CHOICE 

September 1987 

Intofiutod Accouotlag toppod IS otbor 
ptogrartu Ot wla Oils prosOglous award 

If you need your bottom line in a 
hurry or a quick check of a ciient's 
payment status, a few keystrokes is ali 
it takes to display any report instantly. 


Stopwastlogtlme... 

Blast down to your nearest Bedford 
dealer or Radio Shack Computer 
Center today and, for oniy $249 
complete, let Integrated Accounting 
show you the easiest way to speed up 
your accounting cycle. 

Call 1-800-255-8361 to order. 

Timeslips interface now available. 

bedford. 

making software comfortable" 


Whether you're shopping for your 
first computerized accounting system 
or wrestiing with some other "solution", 
you owe it to yourself to see why 
Bedford's Integrated Accounting 
software is acclaimed as the fastest 
and easiest way to get your smali 
business from transaction to report. 
Quick to setttii... 

Instailation is as easy as copying the 
single program file onto a working disk 
and typing BEDFORD. 


Easy to leant... 

Within minutes you wiil be breezing 
through the six fully integrated modules 
using oniy cursor and escape keys. 
Sample data files and a self-paced 
tutorial allow you to get comfortable 
with the program before entering your 
own company's data. 

If you require additional help, our 
exclusive Comfort Guarantee provides 
free technical support and program 
updates for your first thirty days. 


A soap to use... 

With integrated Accounting you'il 
need to enter transactions only once. 

Payroll, Payables 
I bedford and Receivables 
data are instantly 
transferred to 
Genera) Ledger, 
Inventory and 
Jobcost as required. 

On-screen lists 
of your chart of 
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Bedford Software Corporation *15311 N.E. 90th Street • Redmond, WA 98052 • Fax (206) 885-0859 • (206) 883-0074 


MS*00S is the registered trademark o( Microsolt Coiporaiion • Making Sollmre Comtortabte and Integrated Accounting are trademarks ot Bedford Sottware Corp • e Copyright 1986. Bedford Sottware Corp - All rights reserved 
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Ask about our corporate overnight replacement policy. 
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When you think about speed, think about Spield. 


25MHZ I $2,695 1 38&^6n | 20Affffe | $ 2,295 Isbm 


Truiy one of the fastest 386 
computers on the market 
today. 

Memory expansion of up to 16MB of 32 Bit 
RAM. Includes socket for Weitek, 80387, or 
80287 math Co-processors. 


Up to 16MB of 32 Bit RAM. 
Sockets for Weitek, 80387 
and 80287 on board. 


■ 80366 Running at 20/25MHz and 0 Wait 
State. 

• IMB of 32 Bit 0 Wall State Ram. 

• Keyboard selectable for 8/25MHz. 

» Up to 8M8 of Memory on the 

I motherboard (using 1M6 chips). 

^ Clock calendar with battery backup. 

1 101 Enhanced Keyboard. 

• Western Digital Dual Floppy and Dual 
Hard Disk Controller. 

» 1.2MB Floppy Disk Drive. 

• AT and Compatibility. 


Model 966-4 

16MHz 

$ 1,995 

Accepts 
Compaq 
I memory boards 


• 60366 Running at 16MHz and 0 Wait 
State. 

• 1MB of Static Column Ram. 

I • Speed selectable for 4.77i6/8n6MHz. 
I • Clock Calendar with battery backup. 
I • 101 Enhartced Keyboard 
I • Western Digital 2^2H Controller. 

• 1.2MB Floppy Disk Drive. 

• AT and OS/2 Compatibility. 

I • 220 VMtl Rower Supply. 

I • Socket for 80287 (daughter card for 
80367). 

I • One 32 Bit Slot. Five 16 Bit Stota, 
1wo 6 Bit Slots. 

• Norton SI rating equals 20.S. 


• 220 Watt Power Supply. 

• Socket for an 80287. 

• Socket for an B0387. 

• Accepts Weitek 1167 Chip set. 

• Tower Casa Available (add $22500). 

• One 32 Bit. Five 16 Bit and Two 6 Bit 
Slots. 

• Landmark speed test equals 33.6, 

Norton SI rating equals 31.6. 

• Large selection of Hard Disks available from 
20 to 320MB In ESDI. SCSI. RLL and MFM 
drive configurations. 


386 and 286 
portable 
systems 
available in 
LCD 640 by 
400 resolution 


DEALERS 

Call for our 25MH2 
motherboard pricing 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC’s. 
Always in stock. 
Call for pricing. 


• 80386 Running at 
16/20MHZ and 0 Wait 
State. 

• 1MB of 32 Bit 0 Wait 
State Ram. 

• Speed selectable for 
8n6/20MHz. 

• Clock Calendar with 
battery backup. 

• 101 Enhanced Keyboard 


• Western Digital 2F-2H 
Controller. 

• 1.2MB Floppy Disk Drive. 

• AT and OS/2 Compatibility. 

• 220 Watt Power Supply. 

• Socket for Weitek. 80387 
and 80287. 

• One 32 Bit Slot. Five t6 
Bit Slots, Two 8 Bit Slots. 

• Norton SI rating equals 27. 


Model 286-1 12MHz 

$ 1,095 

Nearly as fast as 
some 386 
computers. 


• 80286 Running at 12MHz. 0 Wail State. 
•512Kof80NS Ram. 

• Speed Selectable for 6/l2MHz. 

• Clock Calendar with Battery backup. 

• 101 Enhanced Keyboard. 

• Western Digital 2F-2H Controller. 

• 1.2MB Floppy Disk Drive. 

• AT and O^ Compatibility. 

• 220 Watt Power Supply 

• Socket for 80267 Coprocessor. 


pield 
omputer 
ystems 



800 - 338-2446 

Custom designs to meet vour specific 

requirements. 

I All hardware has a 30 day money back guarantee and a 1 year warranty on 

parts and labor. All computer systems are assembled in the USA, burned in. 
and fully tested before being shipped. 

Master Card. Visa. American Express, and COD's accepted. Leasing available 
with one dollar or 10% buy out at the customer's option. 

All prices subject to change without notice. AT. XT. PS/2, and Micro Channel 
are trademarks of International Business Machines Corp. OS/2 is a trademark 
of Microsoft Corp. Compaq is a trademark of Compaq Corp. 
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NKW ON I HK MARKK T 


by Lori Grunin 


Traveling Software’s ViewLink 
Synthesizes Your Files 


Now that the computer-as-pro- 
ductivity-tool is ensconced in 
our lives, the next hurdle we 
face is dealing with the huge 
mass of infomiation and appli- 
cations stored on our hard disks. 

Traveling .Software’s solu- 
tion. the $149 ViewLink. lets 
you create “views” — linked 
files of any format — that match 
a given alphanumeric search, 
file type, or generation date. 
Thus, a view lists files by con- 
tent. rather than location. An 
automatic update feature will 
add a new file into a view if it 
satisfies specified criteria. 

The program also acts as a 
sophisticated DOS shell, allow- 
ing you to run other appi ications 
from within it. For instance, se- 
lecting TEST. DBF from the 
point-and-shoot menu will 
cause ViewLink to launch 


(IBASE and load the database 
"TEST.” Alternatively, you 
can enter the “Applications” 
view and call up a dialog box of 
applications to run. 

ViewLink recognizes many 
popular applications, such as 
Units 1-2-3, WordPerfect, and 
PFS:First Choice, and it will 
automatically generate views 
for each during installation. The 
program operates across net- 
works and shrinks its memory 
overhead to 60K while running 
another application. 

List Price: ViewLink. $149. 
Requires: 384K RAM, hard disk 
recommended, IX)S 2.0 or later. 
Not copy protected. Traveling 
Software, 18702 North Creek 
Pkwy.. Bothell. WA 9801 1; (206) 
483-8088. 
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AFPl 

ASKS 

incA 

IZE 

nisc] 

UlEW 


I ten nwei ASKSAfl'^ 

Path: C:NA$ISM1SAS.DCI 
Description: Personal iefonMtion oanafer 


Type of ttea: APTLICATIORS 


Size 1693U Created 12/ZZ/88 19:29 

Linked lt« 

APPLICAT.ASl 
CtlATAII.ASI 
PIILDS.ASI 
niSC.ASl 

Notes — 


nodified •1/10/89 17:33 


AiDIKSS.ASI 

CONCUISI.ASI 

niMTA.ASI 

INTM.ASI 


lll.ASl 

•lALOC.ASI 

6L0ML.ASI 

nymm.ASi 


IUN( ApD i r . ApPath ) : <afTn> , NaM, <Efini> 
pkiNT(Apiir,ApPatk):<Dfm>.iUM.<iirm>,<iifnn>/r%<KSc>,<Bso/')( 

ICIEATK Apl ir. ApPaib) : "C". Haoe. <IMTIB> 

WI r« ALT-^> ) : < ESC> , <ESC> . ' V 


PI Help ALT - Display nenu ISC - Abort 


i— 6 UieMS — 

<F1 for help) Papillon 


“ 3 I tests 8 tagged ■ ■ ■ ■ ■ — ' 

ver 0.81 Copyright 1989 Traveling Softwaroi Inc. 


You can edit the parameters for any linked application from within ViewLink. 


Toshiba Shrinks the 
CD-ROM Drive 

CD-ROM is a relatively new 
area of computer technology, 
and already the push is on to cre- 
ate smaller drives: Toshiba’s 
newest CD-ROM drive, the 
XM-3201 A, measures only 2X4 
by 8 by 9 inches (HWD) and 
works while vertical, as well as 
horizontal . 

The $1,095 drive has an av- 


erage access time of 4(X) milli- 
seconds and reads High Sierra- 
formatted disks with up to 
680MB of data, according to 
Toshiba. In addition, the XM- 
3201 A has audio output capa- 
bility. The drive comes with a 
SCSI interface and power sup- 
ply, everything necessary to op- 
erate with a PC or compatible, 
PS/2, or Macintosh. 

List Price: Toshiba XM-3201 A. 

$1 ,09.$. Requires: DOS 3. 1-3.3. 


Toshiba America Inc., Disk 
Products Division, 9740 Irvine 
Blvd., Irvine. CA 92718; (714) 
58.3-3108. 
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The Toshiba XM-3201 A 


Sanyo Offers Small- 
Footprint 80386 

For power users who want to 
keep their machine on their desk 
but don’t want to displace the 
rest of their work, Sanyo offers 

(continues on next page) 



CD-ROM drive 
operates either 
vertically or 
horizontally. 



Adobe Illustrator Freehand 
Drawing Package Comes to PC 


PC users who’ve long en- 
vied the graphics options of 
their Macintosh buddies can 
now strut their pictorial stuff 
with Adobe Illustrator, a $695 
PC version of Adobe Systems’ 
acclaimed freehand drawing 
package. The PC version runs 
under Microsoft Windows. 

In addition to on-screen 
sketching, users can trace 
scanned images and call up ba- 
sic geometric shapes. They can 
then rotate or scale the objects, 
create mirror images along any 
axis, and shear them at any an- 
gle. 

Editing features include a 
separate preview window, ob- 
ject grouping, joining or aver- 
aging multiple points, and 
zooming. Freehand lines can be 
erased before transforming 
them into Bezier curves , and us- 
ers can specify the tolerance for 
freehand drawing. Users can 
also control text kerning and 
leading. 

Adobe Illustrator can read 


files created with the Macintosh 
version of Adobe Illustrator 
1.1. It can also import TIFF, 
.PCX, and MacPaint files as 
templates and .EPS files as 
artwork, as well as convert 
.DXF files. 

Adobe provides a runtime 
version of Windows with the 
.software. 

List Price: Adobe Illustrator, 

$695. Requires: 640K RAM 
conventional, 256K RAM 
expanded ( 1 M B to 2M B 
recommended); 80286-based 
system (80386 recommended); 
20MB hard disk, 720K or 1 .2MB 
floppy disk drive; EGA-compatible 
graphics adapter; [X)S 3. 1 or later 
(IBM PS/2 Models 70 and 80 
require DOS 4.0 if using the 
runtime version of Microsoft 
Windows). Not copy protected. 
Adobe Systems Inc., 1585 
Charleston Rd., P.O. Box 7900, 
Mountain View, CA 94039; (415) 
962-2000. 
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K I K S 1 LOOKS 


NEW ON THE MARKET 


Sanyo 

(continued from page 51) 
the small-footprint 80386-based 
MBC-18P1US. Measuring ap- 
proximately 7 by 13 by 16 inch- 
es (HWD), it operates in either a 
vertical or horizontal position. 
Designed with a passive back- 
plane, the 32-bit machine runs 
at a clock speed of 1 6 MHz with 
zero wait stales. 

The standard $3,499 config- 
uration includes 1MB of RAM, 
an RS-232C, and a parallel port 
on the CPU board, one 1.2MB 
floppy disk drive, and a 101-key 
AT-style keyboard. Two addi- 
tional half-height floppy disk 
drive bays, and five additional 
slots (three 16-bit and two 8-bit) 
give you room to expand. 

List Price: Sanyo MBC- ISPIus, 
$3,499. Sanyo Business Systems 
Co., 51 Joseph St., Moonachie, NJ 
07074; (201 >440-9300. 
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The Sanyo MBC-ISPIus integrates passive-backplane technology into a small-foot- 
print unit. 


Sy^gy Helps Managers 
Bring Workgroup 
Tasks into Une 

Information Research hopes 
its $395 groupware package, 
Syzygy, will help bring organi- 


Lotus 1-2-3 Add-ins Provide Statistical, 
Programming Functions 


Two more additions to the del- 
uge of Loius 1-2-3 add-ins ex- 
pand the (a functions and pro- 
gramming capabilities available 
to spreadsheet users. 

Intex Solutions' ^Siats, a 
library of 44 statistical and 
mathematical functions, works 
with Lotus's 5v7n/>/io/iy, as well 
as with 1-2-3. The $295 pack- 
age includes (a functions to cal- 
culate the intercept, coefficient, 
and R- of a linear regression 
and to calculate skewness, kur- 
tosis, and standard deviation of 
values within a range and within 
a distribution. Other notable 
functions perform linear inter- 
polation of values within a table 
and integral computation. 

Of course, there are always 
those do-it-yourselfers who like 
to write their own 1-2-3 func- 
tions and subroutines. Front- 
line Systems' 3-2-1 Gosuh, a 
$99.95 add-in, enables you to 
turn a column of formulas or 


statements into a program. The 
package comes with a library of 
(5-functions that let you assign 
values, create loops, and branch 
to subprograms. You can also 
perform array and matrix ma- 
nipulation, as well as use recur- 
sive algorithms. 

I.ist Price: Qi Suii.<!, $295, 
Requires: 32K free RAM; !- 
2-3, Version 2,0or later, or 
Symphony; DOS 2.0 or later. Not 
copy protected. Intcx Solutions 
Inc.. 161 Highland Ave., 

Needham. MA 02194; (617) 449- 
6222. 
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List Price: 3-2-1 Gosiib, $99.95. 
Requires: 3K free RAM; Lom.t 
1-2-3. Version 2.0 or later; DOS 
2.0 or later. Not copy protected. 
Frontline Sy.stems. 140 University 
Ave. ,# 1 00. Palo Alto. CA 9430 1 ; 
(415)327-7297. 
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zation to the lives of managers 
by providing tools for real-time 
management of multiple pro- 
jects, schedules, and budgets. 
Project information is available 
to every workgroup member. 

The program offers manage- 
rial aids such as hierarchical ac- 
tivity lists, which allow you to 
define projects and break them 
down into tasks, assign tasks 


and set completion schedules, 
budgets, and priorities. Syzygy 
will also generate Gantt charts 
that can zoom in on individual 
tasks and zoom out for an over- 
view of a project. You can cre- 
ate templates that automatically 
assign tasks and deadlines for 
similar projects. 

Readable file formats in- 
clude ASCII, .SDF (used by 
personal information managers 
such as Agenda and Grand- 
View), .DIF, .XLS, .WK?, and 
SYLK. 

Syzygy lets you produce over 
50 reports, including status and 
budget reports, staff assign- 
ments and to-do lists. An SQL- 
based query language facilitates 
custom report generation. 

List Price: Syzygy. single-user, 
$395; network versions range from 
$595 for two users to $ 1 ,995 for 
unlimited users per server. 
Requires: 5 12K RAM, hard disk, 
DOS 3.0 or later. Not copy 
protected. Information Research 
Co., 2421 Ivy Rd., Charlottesville, 
VA 22901; (804) 979-8191. 
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BelisysOffers 
8514/A-Comfiatible 
Multiscannmg Monitor 

Relisys’s 15-inch REI520 pro- 
vides boundless color display at 
an 8514/A-compatible resolu- 
tion of 1 ,024 by 768 pixels, ac- 
cording to the company. For 
both PS/2 and Macintosh II sys- 
tems, the multiscanning moni- 
tor accepts analog signals at fre- 
quencies between 0 and 50 kHz, 


The Relisys 
RE 1 520’ s flat 
screen helps re- 
duce glare for us- 
ers of the 15-inch 
display. 


in both interlaced and noninter- 
laced modes. 

In the interest of ergonom- 
ics, the $995 display incorpo- 
rates a flat screen to reduce 
glare, as well as a cabinet that 
tilts and swivels. 

List Price: Relisys RE1520, $995. 
Relisys, 320 S. Milpitas Blvd., 
Milpitas, CA 95035; (408) 945- 
1062. 
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m\iicRO 


ORDER LINE: 

1 - 800-441 -FAST 


WordPerfect 5.0 



*215 


ListH95 

The most popular word 
processor is now even 
better than ever! Ver- 
sion 5.0 adds multiple 
font support, graphics 
integration, page preview and 
much more. WordPerfect 3.0, still retains its 
feel and ease of use that made it #l. Combine 
this with the best support in the industry and you 
can't lo.se. 


SPECIALS 


TOSHIBA 
T1000 

«749 



The Toshiba 
THKK) is the 
perfect second 
PC! It comes with 5 12K 
of ram. a 72()K floppy drive, a 
supertwist LCD screen and MS-DOS in rom! 
All this in a battery-powered 7 pound package. 
A 768K ram card is just *269 and can be set as 
base, expanded, or a non-volitile ram disk. 


Panasonic kx-pii24 

24 Pin 
Printer 




Panasonic’s new' 

24 pin dot matrix 
printer gives you more features' 
per dollar! It comes with paper parking and 
three paper paths for easy handling. The EZ-set 
operator panel lets you ch(K)sc from five fonts, 
six pitches, perf cut and more. Its 1 1 .7" carraige 
is perfect for envelopes or single sheets in land- 
scape mode. All this and a two year warranty. 


ALPS 

Allegro 24 
Citizen 
120D 
180D 
MSP40 
Tribute 124 
Diconix 
150P 
Epson 
Fujitsu 
DL3400 
NEC 
P2200 
P5200 
P5300 
LC890 
Okidata 
182 Plus 
320 
390 
393 

Panasonic 

KXP1180 

KXP1191 

KXP1124 

KXP1595 

KXP1524 

KXP4450 

Star 

NX1000 

NX2400 

NB2410 

Toshiba 

P321SL 

P341SL 

P351SX 


PRiNTERS 


LIST 

FAST 


1 

1 lb 

499 

319 






BOARDS 


229 

145 

AST 

LIST 

FAST 

259 

165 

Hot Shot 286 

645 

339 

449 

299 

Six Pak Plus 64K 

210 

119 

599 

429 

DTK 





286 lOmhz M/B 

499 

249 

499 

299 

XT 1.2mb FDC 

79 

45 


Call 

Everex 





1200B Int Modem 

149 

69 

995 

549 

2400B Int Modem 

249 

129 



Genoa 



569 

339 

Super EGA Hi-Res+ 

399 

169 

799 

509 

Super VGA #5100 

445 

239 

1049 

669 

VGA Hi-Res #5200 

645 

359 

4799 

Call 

Hercules 





Graphic Card + 

299 

169 

319 

219 

Intel 



499 

329 

8087-2 

250 

149 

699 

469 

80287-10 

480 

249 

1499 

949 

Above Board Plus 

795 

419 



Orchid 



300 

Call 

ProDesigner 

499 

299 

400 

Call 

Tiny Turbo 286 

445 

269 

529 

309 

Twin Turbo 12mhz 

645 

359 

749 

419 

Paradise 



949 

519 

Autoswitch 480 

349 

Call 

2595 

1499 

VGA Plus 

399 

259 



VGA Plus 16 

499 

299 

289 

169 

VGA Professional 

799 

Call 

499 

309 

Practical Peripherals 



699 

429 

1200B Int Modem 

99 

65 



2400B Int Modem 

199 

149 

749 

459 

Prometheus 



999 

599 

Promodem 2400B 

199 

129 

1499 

929 

Promodem 2400G 

249 

159 


HARDWARE 


The Complete PC LIST 

Answering Machine 349 
Fax 4800 399 

Hand Scanner 400 249 

USRobotics 

1200 Baud Internal 149 

1 200 Baud External 1 79 

2400 Baud Internal 249 

2400 Baud External 279 

Video 7 

Fast Write VGA 549 

Vega Deluxe 379 

Vega VGA 499 

V RAM VGA 899 

LAPTOPS 
Megahertz Modems 

2400B Toshiba 299 

2400B NEC. Epson 
Mitsubishi or Zenith 399 

Mitsubishi 

MP-286LDual 3195 

MP-286L 20mb 4595 

NEC 

Multispeed EL II 2295 

Multispeed HD 3695 

Toshiba 

T1000 1249 

T1200F 2099 

T1200FB Backlit 2399 

T1200HB Backlit 3599 

T1600 4999 

T3200 5799 

T5100 7499 

Zenith 


FAST 

209 

235 

149 

69 

89 

119 

149 

335 

Call 

259 

469 


149 

199 

1879 

2449 

1449 

2249 

749 

1369 

1499 

2399 

Call 

3495 

4495 

Call 


MONITORS 

Magnavox LIST 

7BM749 VGA 229 

9CM082 VGA 649 

Mitsubishi 

1409 RGB 399 

1410 EGA 599 

Diamond Scan 1381 799 

NEC 

Multisync li 899 

Multisync Plus 1399 

Princeton 

Maxi 5 389 

Utitrasync 849 

Utltra16 1375 

Seiko CM1 430 995 

Sony 

1302 Multiscan 995 

1 303 Multiscan 825 

Zenith 1490 999 


DISK DRIVES 

Miniscribe 
40MB AT #3650 
Mitsubishi 
40MB AT MR535 22ms 
Seagate 

20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251 
40MB AT #251-1 
80MB AT #4096 
Toshiba 
360K Floppy 
720K 3.5" Floppy 
1.2MB 5.25"noppy 
1 .44MB 3.5" Floppy 


499 

825 

599 

699 

899 

999 

1199 


119 

149 

149 

189 


FAST 

149 

419 

259 

399 

479 

575 

869 

Call 

489 

859 

599 

659 

469 

599 


319 

399 

267 

287 

349 

449 

549 


,69 

79 

79 

99 


Call On Non-Listed Items 


Clir^rypr 

LIST 

699 

FAST 

399 

1 vvMnc 

1 


DataBase 

600 

379 

Graphics 


Programming 


dBase IV 

795 

449 


LIST 

FAST 


LIST 

FAST 

dBXL Diamond 

199 

105 

Deluxe Paint II 

105 

67 

Macro Assembler 

150 

89 

Foxbase Plus 

395 

185 

First Graphics 

129 

Call 

Norton Guides (Specify) 1 00 

58 

Paradox 

725 

429 

Freelance Plus 

495 

Call 

Turbo Basic 

99 

60 

Quartz 

795 

449 

GEM Artline 

495 

269 

Turbo C 2.0 

149 

90 

Rapid File 

295 

179 

GEM Draw Plus 

299 

165 

Turbo Pascal 5.0 

149 

90 

Rbase for DOS 

700 

419 

Generic Cadd Level 3 

200 

97 

Quick Basic 

99 

60 

Reflex 

150 

90 

Graph Plus 

495 

299 

Quick C 

99 

60 

0& A 

349 

199 

Harvard Graphics 

495 

Call 

Spreadsheets 


Desktop Publishing 


Perspective Jr. 

149 

85 

Allways 

150 

82 

Byline 

295 

175 

Integrated 


Excel 

495 

Call 

GEM Desktop Pub. 

299 

169 

First Choice 

159 

Call 

Lotus 

495 

Call 

Pagemaker 3.0 

795 

Call 

Works 

149 

89 

Lucid 3-D 

149 

79 

PFS:First Publisher 

129 

69 

Windows 286 

99 

59 

Quattro 

248 

149 

Publisher’s Paintbrush 285 

149 

Windows 386 

195 

117 

Utilities 


Ventura 2.0 

895 

489 

Mice 



CoreFast 

149 

87 

Financial 


Logitech C7 Serial/Bus 

119 

65 

Desklink 

170 

95 

Bedford Integr. Acet. 

249 

139 

Logitech HiRes Bus 

150 

79 

Desqview 

130 

73 

BPI 


Call 

Microsoft Serial/Bus 

150 

95 

Fastback Plus 

189 

99 

Computer Associates 


Call 

Microsoft W/ Windows 

200 

129 

FastTrax 

60 

37 

DAC 3.0 

99 

59 

OmniMouse 

89 

45 

Formtool 

95 

54 

DAC Payroll 3.0 

99 

59 

PC Mouse II Serial/Bus 

149 

82 

Laplink Plus 

140 

77 

Dollars & Sense 

179 

99 

Power Protection 


Norton Advanced 

149 

74 

Managing Your Money 199 

117 

Curtis Ruby Plus 

115 

59 

PC Tools Deluxe 

80 

36 

Peachtree Complete II 199 

149 

Datasheild 85 

90 

50 

Sidekick Plus 

195 

119 

Turbo Tax 1040 

75 

42 

Datasheild 100 

99 

57 

XTree 

70 

34 



Word Processors 



LIST 

FAST 

Ami 

149 

89 

Easy Extra 

99 

55 

GEM First Word Plus 

199 

117 

Grammatik III 

89 

49 

Manuscript 

495 

Call 

Mullimate Adv. II 

565 

247 

Professional Write 

199 

109 

Rightwriter 

95 

49 

Sprint 

195 

119 

Q S A Write 

199 

109 

Webster’s Writer 

60 

47 

Word 

450 

Call 

Word Perfect 

495 

Call 

Word Perfect Library 

129 

60 

WordStar Prof. 5.0 

495 

219 


Call On Non-Listed Items 


I KRNtS: Most 0^dcr^ Ship Wuhin 4K hours. No 
Charge for Vinu or MusterCurd. Shipping & handling 
charge: VA (Min. $4). Product warraniies. offers & 
claims arc handled by ihe manufacturer. All returns arc 
subject to 1 59} restocking fee, call for R A number. No 
returns im used items. Soiry, no COD’s. Personal/ 
company checks delay shipping. Compatibility not 
guaranteed. APO'sadd $ 1 5 per bon. Prices/availablity 
subject to change. AZ orders add 6.7^ tax 
For your nnMcciion. we check for stolen credit cards. 
Maiilne \ddres.s: 

.^721 i:. Grr)ve St.. Phoenix. AZ 85()4(» 

To place orders only call: K0()*44I-.^27K 
To check on an order cull: 602-4.')7-K97S 
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Download, BackLoader: Two 
TSDs for Downloading Soft Fonts 


HANDS ON 


BY EDWARD MENDELSON 

In software as in science, the 
same idea often occurs to two 
people at the same time. The lat- 
est synchronistic software dis- 
covery is the memory-resident 
soft-font downloader. 

Elfring Soft Fonts’ $30 
Downlaad and Roxxolid’s 
$29.95 BackLoader let you 
download soft fonts to an HP 
LaserJet while using other ap- 
plications. Each lets you down- 
load a predefined set of fonts 
when the program first loads 
into memory. Each then pops up 
over other applications and lets 
you download additional fonts. 

When you pop up Down- 
load, it displays the soft fonts in 
a predefined directory on your 
disk, tells you the name of each 
font, and lets you mark any or 
all for downloading. Download 
also has built-in functions that 
let you reset the printer, eject a 
page, or perform other useful 
functions. You can use Down- 


load as a TSR or simply run it 
from the DOS command line to 
download a group of fonts with- 
out remaining in memory. The 
package also works with Desk- 
Jet fonts. 

For an extra $15, Elfring 
Soft Fonts throws in a set of 26 
soft fonts corresponding to Hel- 
vetica and Times Roman in 
sizes from 8 to 18 points. You 
also get a manual that tells you 
everything you need to know 
about soft fonts. 

BackLoader provides more- 
extensive features, but its awk- 
ward design makes you jump 
through a lot more hoops before 
you can use them. If you want to 
select fonts to download while 
BackLoader is in memory, you 
first have to write files contain- 
ing lists of the fonts. Also, when 
you pop up BackLoader, you 
have to enter the name of the list 
file — and remember to type 
“@” before the name. 

Although BackLoader lets 
you download groups of files 
with one command, it can be 
more trouble to type in a file list 


in BackLoader than it is to mark 
fonts on Download's pop-up 
screen. And if you want to use 
BackLoader for anything as 
simple as ejecting a page, you 
have to figure out HP’s elabo- 
rate control codes and type them 
into special command files first. 
BackLoader' s manual is de- 
signed more for font hackers 
than for font users. 

But BackLoader has some 
advantages not found in Down- 


load. It occupies only 15K of 
memory, compared with Down- 
load's 39K, and it works with 
printers connected to serial 
ports. BackLoader downloads 
fonts in the background and lets 
you get back to work on other 
applications, although this fea- 
ture is an advantage mostly 
when you download large sets 
of fonts at a time. 

If you like to experiment 
with different fonts. Download 
is the best choice. If you always 
use the same sets of fonts, Back- 
Loader may be preferable de- 
spite its clumsy interface. But 
don’t choose on the basis of 
price — there’s only a 5-cent dif- 
ference between them. Dfi 


^FACT FILE 


BackLoader 

RoxxolidCorp. 

3345 Vincent Rd. 

Pleasant Hill, CA 94523-43 1 8 
(415)256-0105 

List Price: $29.95 

Requires: 15K free RAM, 

DOS 2.0 or later. Not copy pro- 
tected. 

Download 

Elfring Soft Fonts 

P.O.Box 61 

Wasco, IL 60183 
(312)377-3520 

List Price: $30; $45 with fonts 
Requires: 38K free RAM, 

DOS 2.0 or later. Not copy pro- 
tected. 
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XyWrite Adds Point-and-Shoot Menus 


HANDS ON 


BY CRAIG L. STARK 

While XyWrite users are quick 
to praise its speed and power, 
they have always had to admit 
that their favorite word proces- 
sor is not the easiest program to 
master. In its newest incarna- 
tion, Version 3.54, however, 
XyWrite III Plus has added an 
optional, menu-driven interface 
called A La Carte that allows 
you to “point and shoot” your 
way through XyWrite's myriad 
features. 

To access A La Carte, you 
hit F6 from within XyWrite. 
This brings up a series of Lotus- 
like menu selections, including 
a one-line explanation of the 
highlighted option. You pick a 
category from the A La Carte 


menu either by moving the 
highlight with the cursor keys 
and hitting Enter or by pressing 
the designated (usually the first) 
capital letter. This opens up a 
window in which you enter your 
specific choices and any needed 
parameters such as filename or 
margin position. 

If you’re uncertain how to 
proceed at any point, you can 
call up the fully coordinated 
help screens, some of which ex- 
tend through multiple pages and 
all of which are helpful. 

A La Carte is remarkable 
less for what it omits (multiple- 
column tables, modifying print- 
er drivers and keyboard layouts, 
advanced programming) than 
for what it manages to include 
(mail-merge, footnote styles, a 
complete, updatable listing of 
all program defaults). The on- 


screen explanations are crystal 
clear and explicit, albeit that 
one or two terms (“save/get’ ’ 
for what most people call “mac- 
ro,” for example) reflect Xy- 
Quest’s own vocabulary. Most 
beginning users will never have 
to refer to the main XyWrite 


manual at all. 

Experienced XyWriters, ac- 
customed to the flexibility and 
speed of XyWrite's command- 
line interface, will probably 
want to continue as usual, for- 
getting that A La Carte is even 
there. For the new or occasional 
user, however, this latest Xy- 
Write enhancement is a god- 
send. OilE 


FACT FILE 


XyWrite III Plus, 

Version 3,54 
XyQuest Inc. 

44 Manning Rd. 

BUIerica,MA 01821 
(617)671-0888 

List Price: $445 (includes A La 
Carte); upgrade from XyWrite 


III Plus, $35; upgrade fromXy- 
Write HI, $50; upgrade ftomXy- 
WritellPlus, $150. 

Requires; 384K RAM (hard 
disk recommended), DOS 2.0 
or later. Not copy protected. 
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R)wer without pain 



Multi tabk form dynamically displaying information from three related tables. 

You don’t have to be a programmer to have easy access to 
our highly sophisticate, powerful relational database, 
Paradox* 3.0. 

Paradox 3.0 is all powerful and never painful because it 
makes all the complex inside 
moves, you don’t. While it 
does the complex for you, the 
complexity is hidden beneath 
clear, natural, even intuitive 
pathways and patterns that 
make life easy for you. 

With Paradox 3.0, there are no 
Unclears, no Unknowns. You don’t need an army of in- 
house technical support people. And best of all, you don’t 


Weekly Software Sales 
SeplMiiber 28. 1968 


have to be a programmer to be a pro with Paradox. It’s all 
gain, no pain. 

V . “Query-by-Example” for example 

^Use this checkmark and you’re using QBE. 

It’s that easy. Let’s say you need to know in a 
hurry which of your Los Angles customers bought more 
than 5 pairs of white shoes. First the customer field, 
then type “LA,” “white,” and “>5,” and you’re done. 
Paradox gives you the right answer right now. And how 
much programming to do all that ? Zero. 

If your database experience so far is limited to 
the flat-file type rather than relational, or even if a 

60 day money-back guarantee* 

XaMiw aMUO) ■ w im ocn t 60 ttis 4 Is mod dM tni (altm * raMm <iti w CM 01 w awmt 

tnpb « tigMM Umtt « Bom MwidML Ic Qls 
MWdn Conns* •IBM km mMMK 11-00} 


spreadsheet is the only progrpi you’ve used before, 
Paradoxgets you upandrunningimmediately with just a 

Record-locking and Auto-Refresh make 
the networic safely network 

Paradox has become the leading networker because 
it handles multi-users intelligently. If someone in your 
group or network has accessd a record, automatic record- 
Ixking keeps everyone else from changing it. 

That way, two or more people can’t change the same 
data at the same time. (As a bonus, Paradox also tells you 
who is using a record at a particular instant.) 

Once the record has been changed by someone in the 
network, Auto-Refresh kicks in automatically and updates 
everything. Everyone in the network is looting at up-to- 
the-minute information. 

Paradox, for the looks of things 

Presentation-quality graphics are another Paradox dis- 
tinction. They give you and your work the professional look. 

Paradox instantly turns your tables into graphs with 
one keystroke— and in multiuser 
environments, with a few 
keystrokes your graph can show 
up-to-the-minute changes. Not 
only does everyone get the 
picture, they get an accurate 
picture. 

Award-winning Paradox Family 

Paradox 3.0 is the latest addition to the award-winning 
Paradox Family. Paradox OS/2 and 386 received PC 
Magazine’s BEST OF 1988 AWARD in the 
database category. 



lase catM( 


it out 

To order a trial version of 
Paradox 3.0 ($14.95) or a 
demonstration disk ($4.95), call 
(800) 345-2888, extension 100. 
Paradox owners may upgrade 
($175.00) by calling (800) 331- 
0877. (Please have your serial 
number available.) 
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HANDS ON 


On the downside, Pre- 
VIEW’S automatic installation 
program ranks as one of the 
most obnoxious ever devised. 
After revising your CON- 
FIG.SYS and AUTOEXEC- 
.BAT files for you, it promptly 
litters your root directory with 
unwanted subdirectories and 
fills them with files and even 
more subdirectories. The instal- 
lation program asks you what 
drive you'd like to install Pre- 
VIEW on but still copies a por- 
tion of PreVIEW to drive C: — 
even if you specify a different 
drive letter. And when you're 
asked to designate the port your 
mouse is attached to, the dedi- 
cated mouseport featured on 
IBM’s PS/2 machines is con- 
spicuously absent. If you use a 
serial version Microsoft Mouse 
with a PS/2, you’ll have to dis- 
connect it from the mouseport 
and plug it into the serial port. If 
you have an IBM mouse, you’re 
out of luck. 

Despite these shortcomings, 
PreVIEW is a powerful package 
that illustrates how woricgroup 
software can benefit engineer- 
ing and scientific organizations. 
Whether you use it on an inde- 
pendent PC or in conjunction 
with a network, you’re sure to 
agree that it beats the red-pencil 
approach to reviewing and com- 
menting drawings. GS 


PreVIEW, Version 1.0 
Rosetta Technologies Inc. 

1225 NW Murray Rd. 

Portland, OR 97229 
(503) 626-2288 
List Price: $2,595 
Requires: 640K RAM. IBM 
PC AT or compatible, hard 
disk, EGA or VGA display 
adapter. 80287 or 80387 math 
coprocessor. Microsoft Mouse. 
DOS 3. 1 or later. 

In Short: A powerful CADD 
utility designed for group re- 
view and annotation of draw- 
ings from any CADD package. 
Supports IBM’s PC LAN and 
Sun NFS networks. Not copy 
protected. 
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BYJEFFPROSISE 

Engineering and architectural 
drawing review can be a sloppy, 
time-consuming process. Pre- 
VIEW, a new package from Ro- 
setta Technologies, offers a 
streamlined alternative to mark- 
ing up drawings by hand. 

PreVIEW makes it easy to 
plot, annotate, and compare 
drawings from other CADD 
systems. Installed on a stand- 
alone PC, it transforms its host 
into a powerful drawing com- 
ment and review station. In- 
stalled on a network, it allows 
drawings to be stored on the 
server and accessed from indi- 
vidual stations running Pre- 
VIEW. 

The package accepts files in 
two formats — IGES and Cal- 
Comp plot. With IGES, you'll 
be able to bring drawings into 
PreVIEW from almost any other 
mainframe- or microcomputer- 
based CADD system, including 
AutoCAD. In ^e rare cases in 
which IGES isn’t available as an 
output option, CalComp.plot 
format probably will be. 

In addition to its DOS sup- 
port, PreVIEW supports Unix- 
based Sun-B workstations and 
Apollo workstations running 
DOMAIN/IX or AEGIS. It sup- 
ports XQM'sPC Local AreaNet- 
work Program (PC LAN) and 
Sun NFS (Network File Sys- 
tem) networks. 

After an IGES or CalComp 
drawing file is converted into a 
PreVIEW drawing file with a 
utility PreVIEW includes, it can 
be called up and displayed as if 
it were in its native CADD for- 
mat. For viewing, PreVIEW of- 
fers all the functions of a CADD 
system; panning, zooming, 
windowing, and the ability to 
hide or display drawing layers. 

In addition, through a mech- 
anism known as the “stack,” 
you can lay up to three drawings 
on top of one another and dis- 
play them simultaneously. 
Comparing drawings for 
changes between revisions has 


never been easier. 

PreVIEW really shines when 
it comes to annotating drawings 
with graphics and text. If you 
want to comment a drawing and 
pass it back to its originator, you 


tions, which let you draw cir- 
cles. arcs, lines, toxes, arrows, 
text, and hpeehand figures, woric 
in a smooth, logical manner that 
minimizes the amount of time 
you’ll spend learning to use 


PreVIEW impom files from most mairframe- and PC -based CADD systems and lets 
multiple users review and annotate drawings . Above, annotations are shown in yellow. 


PreVIEW lets you annotate tU'a.wings with freehand sketches or by using predefined 
entities such as lines, boxes, and arcs. 


simply insert a blank overlay 
into the three-tiered drawing 
stack and select Annotate from 
the main menu. Notes and 
sketches are added to the over- 
lay so that the original drawing 
file isn't changed. Another op- 
tion lets you output annotations 
to an IGES file, where com- 
ments can easily be incorporat- 
ed back into the original. 

PreVIEW’ s annotation func- 


them. And if you make a mis- 
take, no problem — just select 
Undo or ^it from the Annotate 
menu to correct it. 

PreVIEW's ability to handle 
drawing files goes l^yond flat 
2-D viewing. For 3-D models 
imported through IGES, it per- 
mits you to change the position 
of the viewpoint in space and 
then generate new drawing files 
and plots from the new view. 
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Appearances count 
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Quattro: The Professional Spreadsheet 


Good ideas usually vanish in bad presentations. 
Important data is missed because it can’t be shown. 
Quattro*, meanwhile, lets you make colorful, graphic 
improvements in the way you make your spreadsheet 
presentations. 

Quattro does the impossihle. 

Quattro’s advanced graphics include graphs that 
can’t be done by the leading spreadsheet. Quattro also 
includes more graph types than the best-known 
spreadsheet— like horizontal bar, line-bar, 3-D bar, 
and area charts. 

Quattro’s spreadsheet graphics are also com- 
pletely and easily customizable. Wth Quattro’s color 
at your fingertips, you can easily highlight, compare, 
andyze, pnnt, present, discuss and deade. 

Quattro is 100% comratihle with 
the Other Spreadsheet 

Quattro is file, macro, and keystroke compatible with 
Lotus* 1-2-3*. Quattro can read and write 1-2-3 and 
Symphony* files, so none of your existing files are 
lost when you make the graphic switch to Quattro. 

Quattro also understands database prc^ms like 
Paradox* and dBASE* and can directly load and use 
their files. 

Because Quattro is so compatible with the Other 
Spreadsheet, you can switch to Quattro without hav- 
ing to learn a new program. 


It’s all so easy and batteries are included. 
Quattro’s presentation-quality graphics are part of 
the spreadsheet program, not a separate program— 
which you incidentdly pay separate money for. You 
print out your graphics from inside your spreadsheet, 
instead of being sent off to a separate print program. 

Quattro is the way things should be instead of 
the way things are with the leading spreadsheet. 

Quattro does it all MOW. 

Quattro is colorful, picture-perfect and about half the 
price of the leading spreadstet. At $247.50 Quattro 
is an exceptional value and leading-edge technology. 

Software Digest ranks Quattro #1 for “Overall 
Usability,” so it isn’t hard to make you and your 
work both look good. 

After all, 

appearances count. 

60-day money 
back guarantee.* 

For the dealer 
nearest you, 
call (408) 438-5300 
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Prli^Qlo Pmduithnty 
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Boost your PC’s capabilities with 
PrintQ, the original, professional 
quality print spcwler with mainframe 
power that lets you compute while 
you print. Without waiting and 
without wasting time. 

Run your application programs as 
usual. PrintQ intercepts documents 
bound for the printer, spools them 
to disk, and prints them automati- 
cally. Also PrintQ is completely 
programmable, 100% software 
and installs in seconds. 

The “Pop-up” Status Display allows 
you to view the print sequence and 
control dcxniment printing. Each 
document is maintained separately 
as a “PrintFile,” which can be con- 
trolled individually, to meet your 
specific needs. For example, you 
can print 5 copies of a memo, but 
only one copy of a letter. 

PriiilQ 4.0 Offers PC 
Users lliese Powerful 
Advantages. 

■ Spools to disk, not RAM. 

■ Can be loaded into Expanded 
Memory (EMS). 

■ “Pop-up” Status Display using 

Corporate Licensing Available 

*Dealer guarantees may differ. 


HiLite bars, tagging, menus and 
automatic prompting makes using 
PrintQ easy. 

■ Choose any of your printer’s fonts 
or functions for each or every 
PrintFile. 

■ Unload PrintQ completely from 
memory. 

■ View documents on screen with 
or without printing. 

■ Spooled reports can be exported 
to other programs (ASCII files). 

■ Automatically prints the number 
of copies you specify. 

■ Restart printing from any page. 

■ Start or stop printing at anytime. 

■ Powerful forms alignment 
capability simplifies working with 
pre-printed forms. 

■ Spool reports to disk to be 
printed out automatically whenever 


a printer is connected. 

■ Minimizes forms changes by 
grouping similar documents. 

■ Archives reports for reprinting. 

■ Print in order of priority. 

■ Wbrks with any printer or plotter. 

■ Control from a batch file and fimm 
within compiled languages. 

■ No program modifications 
required. 

■ Automatic help on every screen. 

■ Quick Start Card for fast, easy 
installation. 

Guaranteed!* 

Try PrintQ. If you don’t fully agree 
that PrintQ saves time and 
increases productivity, return it 
within 30 days for a full refund. 
Onler now. (^all toll fiee 

1-800-346-7638 

extension 101 or see your local dealer. 
In New Jersey call 201-584-8466. 
Same day shipping on U.S. phone 
orders. 

Some “warnings" were 
meant to be ignored. 



Software Directions, he 

1572 Sussex Turnpike 
Randolph, New Jersey 07869 
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PC UPDATE 


by Paula Seefeldt 


I 


Design Your 
OwnHome 
Expands 
LDmrIes 


Abracadata has added four Architecture Li- 
braries to its Design Your Own Home pro- 
gram. Each library includes 48 plans and caters 
to a wide range of taste, including Colonial-, 
Tudor-, and Cape Cod-style homes. The li- 



Abracadata 


designs a braries may be incorporated into any PC draw- 
comtryhtme. jjjg program that accepts .PCX files. The pro- 
gram is only CGA compatible. Each library 
retails for $29.93. Abracadata Ltd., Eugene, 
Oreg.; (503) 342-3030. 


BRUAddS GRiD Systems now offers a 100MB Winches- 
DlskDthe ter disk drive option for its battery-powered 

80C286 and 80386 GRiDCase laptop comput- 
ers. The laptops have also been enhanced with 
brighter LCD displays, extended battery life, 
and increased power management and mass 
storage. The 80C286 GRiDCase 1520 retails 
for $3,495. The 80386 GRiDCase 1530 lists at 
$4,695. GRiD Systems Corp. , Fremont, 
Calif.; (415) 565-4700. 


WordPerfect WordPerfect has designed a new driver to al- 
Supports low WordPerfect, Version 5.0, users to send 

JTFax and receive faxes from PCs that use Quadram’s 

JT-Fax facsimile system. The driver lets users 
create files and then specify the time and desti- 
nation for transfer. Normal and compressed 
fonts are available. Drivers may be ordered for 
a $15 shipping and handling fee. WordPerfect 
Corp., Orem, Utah; (801) 225-5000. 


RealWorld RealWorld is now shipping Version 5.0 of its 
Gets Hew 1 1 accounting software packages . The en- 
Interface hanced packages offer a new user interface 

with pull-down menus, windows, and user-de- 
fined “short-cuts” for greater ease of use. In 
addition. Version 5 .0 has increased speed, sim- 
plified installation procedures, and password 
protection. Packages retail for $695 for single- 
user versions, $795 for network versions, and 
$1 ,0(X) for source code. RealWorld Corp. , 
Concord, N.H.; (800) 255-1 1 15. 


Smalltalk 

Bundles 

Spelllog 

Checker 


Digitalk is marketing its SmaUtalk/V286, Ver- 
sion 1 . 1 , with its newest extension kits. Carle- 
ton Tools and Carleton Projects. The kits are 
designed to work as time-saving tools with 
Smalltalk. Carleton Tools contains a spelling 
checker, PostScript code, and a software float- 
ing-point calculator. Carleton Projects adds an 
application browser extension, a 3-D editor, 
and a Directed Acyclic Graph browser. The ex- 
tension kits are now being offered at a discount 
when purchased together. Separately, each kit 
retails for $49.95. Digitalk Inc., Los Angeles, 
Calif.; (213) 645-1082. 


Precursor Precursor, the menu system from The Al- 
IneorpomteS dridge Co., has redesigned its interface. Ver- 
HeUtiHenuS pull-down windows, dialog boxes, 

point-and-shoot lists, hotkey access, and color 
configuration. The new interface includes ID 
validation, password protection, multiple 
menu levels, and network compatibility. For 
advanced users, special control commands and 
API hooks create input options. Precursor 
also offers dynamic menu generation to create 
menus for programs in other computers auto- 
matically. Upgrades are $25.95 for registered 
users. New packages retail for $96. The Al- 
dridge Co., Houston, Tex.; (713) 953-1940. 


HooleonAdds Hooleon has incorporated IBM KeyCaps in its 
KofCnps custom key imprinting services. The KeyCaps 

enable users to completely customize their key- 
boards for reduced training costs and increased 
efficiency. KeyCaps are available in ivory or 



Keycaps gray for lx, 1 .5x, 2x, and 2.25x sizes, lx sizes 
expand key come in a wide array of colors . Prices for indi- 
impriniing vidual KeyCaps range from $.75 to $3.35, de- 
senices. pending on size and color. Discount rates are 
available for large-quantity purchases. Key- 
Caps kits are also available for WordPerfect 
5.0 and IBM 525 emulation. Hooleon Corp., 
Comville, Ariz. ; (602) 634-7515. 
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COMPAQ 


386 Desk Fro 40/60/130 

$3950/4895/6289 

286 Desk Fro 12 mhz 1695 

Compaq II Model IV 2879 

Compaq Port 386 

Model 40/100 5649/7199 

Compaq III 20 mb/40mb 

3595/4150 

Compaq 386-S model 

1 /20/40 2925/3465/3695 

Compaq 386-25 110/300 

7195/9395 

Compaq SLT w/20 meg 4395 

90 day warranty through Bulldog 


IBM 

PERSdNAL SYSTEM/2 


Model 30 w/2 floppy $1310 

Model 30 w/ 1 floppy & 20 mg 



1725 

20/30 

2550/2750 

40/70 

3295/3650 

60 

4325 

40 

4270 

70 

4875 

115 

6195 


Model 50 • 

Model 60 • 

Model 70 - 
Model 80 ■ 

Model 80 • 

Model 80 • 

90 day warranty through Bulldog 

MATH CO-PROCESSORS 


80387-25 $799 

80387-20 499 

80387-16 399 

80287-8 229 

80287-10 269 

8087-3/8087-2 104/149 

256K Chips/64K Chips Call 


MONITORS 



$589 


879 


239 

NEC Multisync XL 19” 

IBM 

2199 

$209 


459 


559 


1195 

PRINCETON 

MAX 12 

HX12 

$149 

419 

HX12E 

449 

529 

MAGNAVOX 

. $74 

RGB80 8762 

259 

EGA 9CM053 

369 

AMDEK410 

$145 


COMPATIBLE 


88 MHZ TURBO 

1 floppy, 640K, AT style key- 
board. monographics card, mono 

monitor $725 

Color System add $150 w/20 mb 
add $269. w/30 mb add $289 
90 day warranty through Bulldog 
286 Bulldog 10 MHZ 

1 mb Ram, 1.2 floppy $1095 

Bulldog 386 16 mhz. 1 mb 

Ram, 12 floppy $1795 

AST 

AST Premium 286 Model 80. 10 
mhz, 0 wait state, 51 2K. DOS key- 
board, 1.2 floppy $1495 

AST Premium 386 Model 300 20 
mhz. 1,2 floppy, 1 mg, DOS. 

keyboard $2875 

All AST computers carry a 
1 year warranty 


LAPTOPS 


Epson Laptops!! CALL 

NEC Multispeed EL $1549 

NEC Multispeed HD 2299 

Toshiba 1000 825 

Toshiba 1200 2299 

Toshiba 1200F 1395 

Toshiba 3100 3095 

T3200/T5 1 00 3745/4795 

Zenith Super Sport 20 mb 2325 

Zenith Super Sport 286 20 mb 

3399 


DRIVES 


Seagate 20 dmb w/contr. 

ST225 $259 

Seagate 30 mjb w/contr. 

ST238 279 

Seagate 40 mb for AT 

ST251-1 409 

Seagate 40 mb for AT 

ST251 349 

Seagate 80 mb ST4096 575 

CMS S'A" ext. 360K for PS/2 215 

CMS 5'A" ext. 1.2 mb for PS2... 239 
Pacific Rim 5!4" ext. 360K 

for PS/2 179 

Pacific Rim 514" ext. 1.2 

forPS2 199 

Toshiba 3VS" 720K int 89 

Toshiba 3!4” 1.44 mb int 105 

Toshiba 5>/4” 360K int 85 

Toshiba 514” 1.2 mb int 99 

Bernouli Box II 514” 

20 mb int 955 

20 mb ext. w/card 1195 

dual 20 mb ext w/card 1769 

Plus Hard Card 40 669 

Plus Hard Card 20 525 

Priam 60 mb AT 629 

Priam 43 mb AT 469 


MICE & MISC 


Microsoft Mouse w/windows.... $135 

Microsoft Mouse w/PC 

paint brush 99 

.Mousesystems Mouse 89 

Logitech Mouse C7 Plus/Hi Res 

69/89 

Logitech Scan Man 199 



SOFTWARE 


Aldus ftgentiaker 3.0 $529 

Clipper 419 

D Base IV 469 

DBXL 125 

Enable 2.0 w/Perspective 379 

Fastback Plus 105 

Fbxbase + 189 

PRINTERS 

Freelance Plus 299 

Framework III 439 

EPSON 

LX 800 180 CPS. 30 NLQ $179 


IBM Display Write IV 289 

Lotus 289 

FX 1050 264 CPS. 54 NLQ 429 

I n i «n rp<; F.n ni n 9QQ 

Microsoft Word 4.0 209 

Microsoft Excel 279 

LQ 850 330 CPS, 88 NLQ 519 

LQ 950 589 

LQ 1050 330 CPS. 88 NLQ 719 

Multimate Advantage 11 269 

Peachtree li Complete 149 

PFS Prof Write 119 

PFS Prof File 169 

OKIDATA 

182 Plus 180 CPS, 30 NLQ 229 

320/321 300 CPS. 62 NLQ 

339/465 

Paradox 369 

R Base for DOS 439 

Revelation 469 

Super Calc IV 1.0 285 

Symphony 1.2 419 

391 24 pin 270 CPS. 90 NLQ 639 

9Q9 9zinrp<; innNin 

Ventura Desktop PubI 489 

Word Perfect 5.0 219 

9^*^ Pine 9dn rex; inn Ni n t; 7 .q 

Wordstar 2000 + 3.0 239 

393 450 CPS. 120 NLQ 995 

Wordstar Pro 5.0 239 

TOSHIBA 

321 SL 216 CPS. 72 NLQ 469 

TAPE DRIVES 

351 SX 350 CPS 100 NLQ 885 

Everex 60 m.b $550 

341 SL 216 CPS 72 NLQ 589 

Archives 40 mb int 299 

NEC 

2200 349 

CMS 150 mb internal 785 

external 825 

5200 519 

Maynstream 60 PS/2 w/card 
for model 50. 60&80 869 

5300 669 

PANASONIC 

1124 339 

MULTI FUNCT. BOARDS 

10801 Model II 189 

AST Advantage w/128K $229 

1091/1092 Model 11 199/339 

1524 565 

1592/1595 415/459 

3131/3151 285/459 

HEWLETT-PACKARD 

AST Advantage Premium 

W/512K 309 

AST 6 Pack Plus W/384K 245 

AST 5251-11 -f Enhanced 559 

AST Rampage 286 385 

AST Rampage 286-2 for 

Model 50/60 549 


Fbcific Data 1 mg/2 mg 309/615 

Pacific Data 25-N-l 269 

IBM 

AST Hotshot 355 

Everex Mini Magic w/o K 59 

Fast 88/V20 w/Switch 89 

Intel Above Board + w/512K 399 


Intel Above Board PS -T w/512K 449 

Proprinter XL 559 

Proprinter XL 24 725 

Proprinter 111 495 

Proprinter 111 XL 589 

Intel Inboard 386 w/adapter....l075 

Intel Inixtard 386 for PC w/f mb 799 

Intel Above Board II for 

PS/2 w/o K 259 

6 foot parallel cable $19 

Irma Board 11 685 

Logical Connection 256/5 12K 

429/499 

Orchid Ramquest Extra w/o K . .279 

Orchid Ramquest XT/AT w/o K 225 

Orchid Tiny Turbo 286 259 

Orchid Ramquest II Z w/o K. 169 

Orchid Twin Turbo 349 

GRAPHICS CARDS 

Everex Micro Enhancer il49 

Genoa Super Hi Res 199 

Genoa VGA 5100/5200 239/359 

Hercules Graphics 181 

Hercules in Color 219 

Orchid 800 VGA 229 

MODEMS 

Orchid Pro Designer w/256K 279 

Orchid Pro Designer + w/512K 399 

F^radise Auto Switch 480 179 

Paradise VGA Pius 265 

Everex 1200 int/ext $79/115 

Everex 2400 int/ext 139/169 

Hayes 1200/2400 279/419 

F^iadise VGA Professional 479 

STB Chauffeur HT 135 

Practical Peripherals half card 

STB Multi Res. 11 169 

Vega Deluxe 189 

us Robotics 2400/9600...,139/619 

Vega VGA 265 

Vega Fastwrite 339 

Ventel Half Card 2400 

Vega V Ram 495 

Ventel 1200/2400 Plus 239/359 


Sales Hot Line l>800-438'6039 

BULLDOG 



mpAny ch«ck$ require 2 weeks to clear 
>r rasrer deiiveiv use your crrdn card or 


COMPUTER PRODUCTS 


Wc accept VISA, 
MasterCard, 
lAmerican Express 


3241-E Washin^on Road • Martinez, Georgia 30907 

For information, technical, shipping or returns call; 

(404) 860-7364 or (4()4) 860-6905 


Policy: Add 3% (mirumum SIO) ihlppmg 
and hartdlmg Ui^ shipments may re- 
quire adding ^r 9 (s Personal and 
comoanv checks tea ** ' ‘ 

send cashier $ check or bank monev order 
Georga residents add sales raz AH pnccs 
are USA pnees and are subfect to efUr^ 
and all items are subfeci to availaMity 
Oelectrve software will be repbcedwith the 
. ->ame item only Hardware wil be replaced 
or repaired at our descretion widim (he 
terms and limits of the manutacturer's war* 
, ran^ We cannot guarantee compattbibfv 
‘ All sales are ftnal and returned sruptnems 
are subject lo a restocking fee All returns 
must be assisted an RMA number for re- 
turn authonration Call (404) 860-6899 


Copynghtad material 



CIRCLE 481 ON READER SERVICE CARD 


Copynghtad materiai 


Illustration: Richard Tennant 


>' I K S I I. O () K S 


COMMUNIQUES 


Bill Howard 


PC Dictionary: 

The CPU 

“Simple enough for home use, 
[the Epson Apex Plus] . . . can 
be learned in minutes. Included 
are CPU (control pick-up unit: 
keyboard and dual disc drive) 
and color monitor.” 

— Spiegel 1988 Holiday Col- 
lection catalog 


PC Dictionary: 
MFM Controiiers 



Bill diifi Irur. 5 . ?uz2o.tux>p*tJinij6rs from Oregpivdp/pjopec. 

TC It OK'd be comected to an. average garden, toe and response time 
hu .smjee::r^ ito toe a little bit.'SortuJare was to be (JeveloFed a Iocs* 
of squirt . .. 50 \fears /igp ibday.^ 


WordsmithatWork 

“The first customer shipment 
[of the IBM 3090 System 600S] 
. . . went to CSX Technology, 
a division of transportation 
company CSX Corp., where it 
will be used to manage commu- 
nications and computing sys- 
tems at the CSX data center in 
Jacksonville, Fla. , and will link 
more thdn 17,000 workstations 
over a 20,000-mile rail net- 
work.” 

— Computerworld, October 
3, 1988 


‘‘Unlike the Macintosh File 
System (MFM) and run-length- 
limited (RLL) controllers that 
support 17 and 26 sectors per 
track, the Perstor controllers use 
a proprietary disk interface to 
increase the number of sectors 
per track to 31.” 

— Byte, September 1988 
(MFM stands for modified fre- 
quency modulation) 


PC Dictionary: Dperating System 

“An operating system is a computer software program for linking 
computers of different makes that was developed by AT&T but is 
now used by other computer manufacturers. ’ ' 

— San Jose Mercury, October 29, 1988 



Security article in 
LAN Magazine, October 1988 


PC Dictionary: Software 


tion 


^elcj 

ar/es 


WordsmithatWork 
(Twice in Dne 
Paragraph) 

“Nevertheless, Lindo, who de- 
scribed himself as a ‘heavy- 
weight word-processing user,’ 
said he did not see enough in 
Sprint to switch from WordPer- 
fect’s Word.” 

— Computer Reseller News, 
September 12, 1988 


elect 




One 





No units of which have been sold to 
The New York Times. (Business 



PUT THE 


ON THE 

. kiwbo-rt convenient 




“The [Orange County, Fla., school] district is buying computer 
software. Software translates computer language into English.” 

— The Orlando Sentinel, August 25, 1988 


People column. The New Yoric Times. September 29, 1988) 


PC Dictionary: 
Interieave Ratio 

“[SpinRite's] principal applica- 
tion is to recondition Winches- 
ters whose read/write heads 
have ‘drifted’ out of alignment 
after months of use. When that 
happens, the disk’s interleave 
ratio (the number of times a 
platter revolves as the disk reads 
contiguous data sectors) often 
slips from the typical 3:1 into 
higher ratios.” 

—PC World, August 1988 


Excepting, of course, the remaining 
few who learned on typewriters with 
no function keys at all. (Northgate 
Computer Systems ad) 


Send submissions to Communiques. PC Magazine. One Park Avenue. New York. NY 
10016. Winners get $50 and a PC Magazine T-shirt. Don't circle or make permanent 
marks on submissions that might be reproduced as artwork (use a Post-it or mark up a 
photocopy). 

Winners this issue: Lewis Horowitz (copmputerized speller). Mike Ratledge (LAN 
chart), Eric Andersen (rail network), Ben Buisman (heavyweight user), Joan Abrams 
(control pick-up unit), Scott Luther (interleave ratio), Chris Wong (MFM), William 
Walstrom (operating system). Morris Daniels (software). 
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If you want to cruise through database work at full speed, you need Q&A, the power file manager. Because 
Q&A’s power makes database work easy. For example, by using Q&A’s multi-file capabilities, you can pull an 
address ft-om one database and pricing from another. And automatically include both in a separate 

invoice database or report. Quite simply, Q&A is the 
easiest way to get even the toughest database work done. 

No wonder Q&A is the best selling file manager, and far and 
away the critics’ choice.* Power file management with 
Q&A. It’s the wave of the future. 


Enminnn!: 


> Single command multi-Kle l<x)kup for automati- 
cally filling out forms and ca'ating reports 


• Two-keystroke mail merge, and built-in 
support for all popular mailing labels | j'^ij 

* True local area network support with j ^ n 

record locking for sharing oatabases, 1 

password protection, andautomatk r-. , , 

screen update h altoy S 

► Powerful programming commands ChoiC€ 


CAUFORA FRllDEMO DISK (800) 228-4122 IXT.4S0P 

CIRCLE 7360N READER SERVICE CARD 

The # 1 Rated And #7 SellingFileManager 



SYMANTEC H Symantec Corporation, 10201 Torre Avenue. Cupertino. CA 95014. 408/253-9600. 

OSI2 VEKSlUS Sow AVAILABLE. Sttptukagrfordtiatls "01 btsl-i/lling FiU Marutgrr affording loa mml ittrtrytf Satioiial l>iiln0uUtn. <JAA rtftittdPC World's Btslfitn TiHUand WoTtdClass9‘ll8. SofhtarrlHgisI 
01 FtU Managfr2m8: lit/oWorld9.3rixttng5l/i8: PC M<lg)Uitu Edilor's Choter 'HTitnd ’MM. QltA ualradfnutrltofSymaHttfCorponthon C l9dH Sjnrmnlrt Corpuraluin 






Graduate 
From Ha 


Plus and get $100 cash back. 


"Graph Plus is an all-in-one 
business presentation 
powerhouse... in both drawing 
and chart/graphics realms. " 

PC Magazine • “Best of 1988” 


♦ 


In the real world you need more than 
just a degree to make things happen. 
Fast and effective communication is 
the key. Graph Plus™ is the answer. 

If you can use a mouse, you already 
know how to use Graph Plus. It has 
more chart types, more drawing 
tools, and greater flexibility than 
Harvard Graphics. Import data from 
any program. Point. Click. It’s quick 
and easy. Paste your chart into other 
programs, from desktop publishing 

liQO qlH»9Boa W* Ft» m w e » PX, C n g W l Mm aMoianfavwfB CMiwaMMi Ucragran P m 


applications and word processors, 
to spreadsheets and databases. 

Join the Harvard Graphics alumni 
and graduate to Graph Plus. Send us 
your Graph Plus registration card and 
Harvard Graphics, and we’ll send 
you $100.'* 

Think of it as your graduation gift. 

MICROGRAFX 

1303 Arapaho • Richardwn. TX 75061 • 214/ 234-1769 • 800/272-3729 
Surrty House • 34 Eden Street • Kingston, Surrey • Ot-547 1636 
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CcyROCESSING: 
WHO NEEDS IT? 



Coprocessors are everywhere. Communications boards, graphics cards, even lowly disk 
controllers. Are we into multiprocessor overkill? Will we need OSH just to manage them all? 


W ith all the talk about coprocess- 
ing these days, you'd think it 
was something new. And while 
it may be new to the PC, it’s been around 
for more than a decade. Coprocessing is 
the cornerstone of mainframe architecture. 

The hallmark of the mainframe is that it 
has at least one processor to handle each 
kind of task. The CPU in a business main- 
frame does all the compares, string moves, 
calculations, sorts, and lookups required 
by the applications. It’s also running the 
operating system. If the math workload 
gets too heavy, your account rep sells you 
a math coprocessor. Instead of the leggy 
little chip that goes into your PC, a main- 
frame’s math coprocessor may be a couple 
of largish circuit boards or a cabinetful of 
electronics. 

Unlike its PC-based equivalents, the 
mainframe has coprocessing units that 
tend to be much more independent of ac- 
tion. Some printer subsystems, for in- 
stance, have their own local memory and 
disk drives. They are computers in their 
own right, but utterly dedicated to control- 
ling the printers. The mainframe’s various 
devices communicate with the CPU over a 
high-speed bus called a charmel. Some of 
the channels even have their own dedicat- 
ed controllers — also fully fledged comput- 
ers but charged with a specific task, such 
as controlling memory access. 

POWER BOOST What goes around 
comes around. In the search forever-high- 
er performance, today’s PCs are looking 
more like their mainframe forebears. More 
and more, the subsystems in the PC are be- 


ing redesigned as coprocessors and a new 
wave of aftermarket products ate becom- 
ing available to bring coprocessing power 
to your existing machine. 

The mo.st visible among these prixlucts 
is Intel’s Connection Coprocessor, which 
gives you a 9,600-bit-per second fax mo- 
dem that operates almost entirely in the 
background thanks to its on-board 80188 
processor and clever use of expanded 
memory. Intel’s board is further freed 
from the petty tyrannies of most back- 
ground tasks by talking to applications 
through CAS, the Communicating Appli- 
cations Specification. The Connection Co- 
Processor is not alone, however, as a 
coprocessor-controlled fax board. The 
Complete PC’s new Complete Fax 96(X) 
does its work in the background with the 
help of a lowly but inexpensive 8-bit on- 
board processor. 

The size and power of the copriKessor 
are relatively immaterial; the real gains are 



twofold. One is the coprocessor’s ability to 
execute a program without burdening the 
main processor. The other is the flexibility 
it gives the designer, who can often repro- 
gram rather than rewire a board under de- 
velopment. 

Fax is a form of asynchronous commu- 
nication. The hassle of async is that you 
never know exactly when a character will 
arrive — only that you have to do .some- 
thing with it before the next one appears. 
This is very taxing on the PC if you attempt 
to handle fax operations as an interrupt- 
driven background task. Even 1 ,200-bps 
communications in the background can 
weigh heavy on the responsiveness of fore- 
ground tasks. A fax modem is ideal forco- 
pnK-e.ssing because it needn’t adhere to the 
IB.M-standard communications port ad- 
dresses. Standard communication soft- 
ware, however, wouldn’t know how to 
deal with a modem that wasn’t addressed 
to one of the standard COM addresses. 
The future will bring modems that know 
how to live under a coprocessor, freeing 
your PC from the task of managing the un- 
predictable assault of arriving characters. 

Coprocessors have been available for 
printers for a while now . The LaserMaster, 
from LaserMaster Corp., is an interesting 
example. It gives the ubiquitous LaserJet 
all the power of PostScript fonts without 
the usual PostScript speed penalty. Of 
course, the LaserMaster isn’t a full Post- 
Script interpreter, so you can’t do all the 
fancy graphics. But there’s no faster way 
to get a wide variety of fonts, in any size, 
onto the page. 

You might assume that the advent of co- 
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Juggle your tsrs 

WITHOUT LOSING CONTROL 

EXTRA? The innovative memory manager that 
gives you single keystroke access and control 
over all your TSRs. 

Using HAM resident programs (TSRs) is a tough juggling act. One slip, one wrong keysiroke, 
and they all come crashing down. Now you can get a grip on up to 26 TSRs while 
your computer uses only the memory of the largest program Iplus 35K for EXTRA). 

Free your valuable RAM for applications, sare your programs to hard disk using 
extended or expanded memory and tame those memory-hungry TSRs with 
EXTRA. Therms even a toll free "EXTRA Sepport” hotline 



For the name of the 
dealer nearest you, caH: 

(800)2426368 

n F T T A Westgate Road, Eau Claire. Wl 54703 

832.7575 m f 7,5/ 832-8700 

INTEKNATIONAL e m om Iimaii «■»»■■■ m>. in« ■ • oiMM « tMMntomM 
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In Touch with Tomorrow 

TOSHIBA 

America’s #1 Source for Lap Top Computers and 24-IHn Printers 


When you think of the number one name in lap top computers and 
24-pin printers you think of Toshiba. And when you think of superior 
service, availability, and pricing you think of Sefco. Now there’s many 
reasons to contact Sefco when you need Toshiba products. 


Sefco Computer Products Offers 

• Nationwide service at 3 convenient locations. 

• Prompt delivery on all items stocked. 

• Incredible everyday low pricing. 

• Discount pricing on volume purchases. 

• Corporate and government purchase orders welcome. 

• Call for your free catalog. 


L.A. HEADQUARTERS 
8025 Deering Ave. 

Canoga Park. CA 91304 
Tel: (818) 888-8880 
(800) 777-1288 
Fax: (818) 883-5309 


SEFCCr 

SUCCESS BY DESIGN 

NORTH CALIFORNIA 
2682 Middlefield Rd.. Unit C 
Redwood City, CA 94063 
Tel: (415) 365-7700 
Fax: (415) 365-5416 


EAST COAST 
21-54 44th Drive 
Long Island City, NY 11101 
Tel: (718) 786-2001 
Fax: (718) 786-2134 
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V I E W P O 1 N T S 

■ BILLMACHRONE 


processors extends the life of DOS by re- 
ducing the need for the multitasking that 
OS/2 offers. And you'd be wrong. The 
truth is that each coprocessor you add un- 
der DOS requires its own TSR program, 
uses expanded memory to hide pieces of it- 
self. gobbles up the system’s interrupts, 
and becomes a potential disaster area of in- 
compatibilities and conflicts. 

OS/2’s multithreaded. multiUrsking en- 
vironment is ideal for the job. In fact, co- 
processing is likely to be the solution for 
some looming OS/2 bottlenecks. For in- 
stance. OS/2 is not wildly impressive 
when managing async communications. 
The architecture of setting up a task (or a 
thread within a task) is straightforward — 
cleaner than it is in DOS. But OS/2 is big; 
it may be trying to keep a lot of balls in the 
air as it gets pestered by the modem. The 
great advantage of coprocessors is that 
they interrupt less often, with more infor- 
mation. and it generally takes far less effort 
for the main processor to do something 
useful with that information. 

Indeed, coprocessors can be the stimu- 
lus for dramatic new hardware designs. 
The Plus Impulse is a disk subsystem with 
an intelligent controller (read dedicated 
computer) that can manage up to 16 
drives with a single adapter card. One of 
the things disk designers strive for is more 
speed through overlapped seeks, buffered 
reads and writes, and other applications of 
intelligence to the task of retrieving data. 
The Plus Impulse might give you some of 
that performance inctea.se under DOS, but 
it really comes to life in a multitasking en- 
vironment. Suddenly you’re free to dedi- 
cate one disk to each task or to gang all of 
the disks onto one task, or any mixture that 
makes sense for your applications. Or 
you’re free to write a driver that does the 
load balancing and optimization for you. 
This may seem like overkill for a single- 
user system — and it is. But it’s exactly the 
shot in the arm that LAN servers need. 
OS/2 LAN Manager strikes me as the one 
to provide it. 

This is only a cursory look at a complex 
subject. But keep in mind that we’re on the 
verge of a va.st new contest between hard- 
ware and software, as each strives for the 
honor of giving you the biggest perfor- 
mance boost. 

And tbc winner of the contest is you. 3^ 
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30 Day Monty Bach Ouarantaa: Oac otters an uncortdibonal 

E ranlee on all products bought diractty trom Dec Software, 
i shipping charge^ 

hnuffl Hardware Raqutramants: IBM or 100% compatibles. 
256K memory (364K with Graphics), two disfc drives. Mouse 
opbonal Trademarks: IBM. K^-OOS. PC-OOS. Lotus 1-2-3, and 
dBase. Luod 3-D and OacEasy are trademarks of Dac Software. 
Inc. 1 7950 Preston Rd.. Suite BOO. Dallas. TX 75252 
Ludd 34 is another fine product developed by the innovative 
people at PCSG 


Price! 

^9.95 

(Suggested Retail Price) 


Application Software 

Version 2.0 of Lucid 3-D is more than a 
bag of new features. It's a masterwork! The 
original Lucid 3-D captured the industry's 
attention with its simple to use, yet remaric- 
able three dimensional capabilities. Last 
year’s winner of PC Magazine 's Award for 
Technical Excellence. Lucid 3-D is fast, 
even on a 256K. 8088 computer. Lucid 3-D 
is the super spreadsheet that doesn’t require 
a super computer! 

DacEasy is proud to produce this leading 
edge product. Us innovative design allows 
first lime users to learn quickly while power 
users of other spreadsheets move to our ad- 
vance features effortlessly. The Lucid 1.0 
featured pull-down menus, optional instant 
command keys, multiple windows, a 
notepad in every cell, optional ram, total 


"lucid ts 

a spreadsheet for 
our times. It is technical tour 
de force in an era that seefus to haiv forgot- 
ten hole to write tight code. " PC MAGAZINE 

You might think that a HAM n>sident spread- 
sheet would necessarUy he limited in features 
IVlt? found that Lucid i-D is anything hut 
hmiletl in pouvr " INFOWORLD 

"Lucid 3-D is a package that could alter the 
face of future spreadsheets. It offers residence, 
multiple windous. colour, mouse suf^trt and 
rapid execution ” PC I SER 


Version 2.0 is Even More 
Amazing! 


CtMfp b»r and pie charta: Una 
grapha and mnra, diractty trom your 

aproadahaat. 


You can open unlimltad windowa (up to nina on a 
acraan ) In dlttaront diractoriaa. drlvaa, § 3-D lavmla. 


mouseability and both a reference and 
tutorial manual. These features alone make 
this spreadsheet a must buy at only $99.95. 
It’s no wonder Lucid 3-D was voted Editors' 
Pick for 1988 by Home Office Computing. 


Lucid 2.0 
has vastly 
improved 
speed of re- 
calculation 
of 3-D 
models due 
to the 
minima! 

3-D recalc. 
Huge multi- 
megabyte 
models with 
complicated 
linking 

which would have taken over an hour now 
takes less than a minute! Version 2.0 can 
now accept files as big as RAM (up to 8 
megabytes) with models as large as allow- 
able disk space. Lucid 2.0 can now read and 
write 1-2-3 and dBase files directly. 


Call Toll Free 
1 - 800 - 877-8088 

^ DacEasv ~ 

17950 PrBston Rd. SuHb 800 • Dalla*. TX • 75252 




'^ 2.0 


Version 2.0 
makes doing "what ifs" a 
pleasure! Now build your 3-D spreadsheet 
(the wave of the future) by linking any 
range of cells to another spreadsheet. 

What's more, do graphics instantly (includes 
3-D bar charts) by just selecting a range. 
Customize colors for any cells, and use the 
enhanced text inserting library feature. 
Further, you can now instantly have up to 
nine windows of your 3-D levels showing 
on the screen at once. And that's not all, 38 
other new features make spreadsheeling 
really exciting! 

Buy Lucid 3-D for only 599.95 at all 
leading retailers. Upgrades to Version 2.0 
are only $35.00. For more information 
call us at our toll-free number! 


Introducing 
Lucid 3-D. 
Version 2.0! 

A Remarkable New 
Spreadsheet 
at a Familiar Home Office 
DacEasy™ 


1987 Winner 


Cop^ht O 1988, Dac Software. Inc. All Rights Reserved. 
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There aiTe two to 
automate business forms. 


dHandway. 














TheDataEase way. 



Take two files developed with 
OataEase’s Form Definition facility . . . 


. . .answer the four prompts in 
the Subform Definition Screen . . . 


Ta*Daaa! You have created a 
DataBase MuttiForm in just 
eight keystrokes. 


Introducing DataBase® 4.0, the fastest way 
to turn a business problem into a working 
solution. Take this example: Combining 
information from two files into one. With 
dBASE IV™ you figure out how to do it 
and then do all the work. With DataBase 
4.0, you answer four prompts. And 
DataBase does the work. 

MultiForms'" a feature that provides 
single-form updating to as many as 32 
files, is one of more than 70 user- 
requested enhancements. Others include 
an enhanced DataBase Query Language 
that gives you complete control over 
applications. Table view, which lets you 
display and edit data in tables as well as 
forms. LAN capabilities such as automatic 
screen refresh and user-conflict mes- 
sages. Plus increased data capacities 
and enhanced memory usage. 


This quantum leap in application 
development efficiency is built on the 
world's #2 PC relational database. A 
product that PC Magazine named Editor's 
Choice (November 15, 1988) and "Best 
of 1988" (January 17, 1989). 

If you're ready to stop doing things 
the hard way, call for a free DataBase 4.0 
demonstration disk or see your local 
dealer. Find out why #2 is #1 in speed 
of application development. DataBase 
International, Seven Cambridge Drive, 
Trumbull, CT 06611. 

1-800-334-EASE 

In Connecticut, call 374-8000 


^DataBase 

INTERNATIONAL 


e 1989 OatsEase Iniemationsi. >nc Aii nghis rnervM *OataEase is a 'eg«ered traoemarti o< OaiaEase inemaiionai inc MuKiFormi « a iradamark oi DataEasa knamaiionai. Inc 

dBASE IV a a trademark of AsMon-Tate Corporaiion 







Create your own programs. 


Or recreate ours. 


Introducing 

The Clarion Personal Developer. 
A program generator for 
the non-programmer. 


Clariorfe Personal Developer is a software 
package that lets you conceive and create 
)Our very own programs. Or customize the 
eight appiications that come as part of 
the Personal Developer package. 

So you no lor^er have to settle for 
someone else's idea of how to manage 
your files. Or track your investments. 

Or process your orders. 

Screens like you like ’em. Calculations 
without equal. Reports worth writing home about. All 
without writing a single line of code. 

Quick. Start 

With Personal Developer’s Quick-Start module, fill in 
the blanks on a single screen, and in minutes you have 
created your own coirplete, running applications. 

For more conplex :g>plications, Quick-Start develops 
a powerful foundation you can always embellish. 

Remember fingeipainting? 

If a magenta menu is on your menu, indulge yourself 
Make a screen greea Or create a scrolling look-up you’ll 
like to look at. Even screens in monochrome never 
looked better. 

With Personal Developer’s pallette, you’ll make 
programs that are as beautiful on the outside as they 
are on the inside, modify them whenever you want - and 
have fun doing it. 



What’s beauty without brains? 
Personal Developer lets you do things 
only a programmer could do before. Relate 
data ftom multiple files Incorporate locate 
and filter functions. Use computed fields, 
memory variables and ’hot-keysr Even 
produce customized reports and forms. 
Eight ready^to-run applications— as is, 
or as you lite ’em. 

Use them right out of the box. Or use them as models 
for programs you’ll create with Personal Developer. Or 
use Personal Developer to change them, rearrange them, 
and turn them into a library of proven programs tailored 
to your needs. 

Copy and distribute free. 

Every program you create with Personal Developer can 
be copied and distributed at absolutely no cost, to you 
can give them away to your ciose fiiends - or work out 
difcrent arrangements for your not so close fiiends. 

But first, you’ll have to contact your Clarion dealer. 
For the one nearest you, call 

1-800-354-5444 or 1-305-785-4555. 


C^-AROM 

DEVELOPER “ 



System Requirements: 

Requires sm IBM PC/XT, PC/AT or PS/2. <x true compatible, with 5 12KB of memory, a hard didc file and a didcettc drnr. ( Copies of your prograins may be made fx didcene- 
only systems.) The Clarion Personal Developer s^jpofts the following monitors: monochrome, CGA. EGA and VGA. DOS 2. 1 or hioher is also rcquiicd. IBM is a registered 
trademaiic of International Business Machines Corporation. PC/AT. PC/XT PS/2 are tradernarks of International Business Madtines Corpexatioa Clarion Petwnal 
Developer and Clarion Software are trademarks of Clarion Software. 

Copyrif^t 1988 Clarion ^ftware. Clarion Software, 150 Exst San^le Road. PonpaiK) Beach, FL 33064 


Suggested retail price Sl69 
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VIEWPOINTS 


■ JOHN C. DVORAK 


The REAL 

RADIO DAYS 

Looking back to the heydey of the radio industry brings to mind some eerie parallels between 
it and the bloated personal computer market of today. 


with RCA leading the pack against com- 
petitors like Sodion, DeForest Radio, Sil- 
vertone, E.B. Meyers, and others. 

The curious thing about these old adver- 
tisements is that when a prominent name 
appears, it's seldom a maker of the radio it- 
self. It’s a tube maker, a speaker maker, a 
battery maker. Here are the radio maga- 
zine advertisers who actually made radios 
in 1924: Grebe, Mu-Rad Laboratories, 
Paragon, F.A.D. Andrea (with “Neutro- 
dyne" circuitry). Cutting and Washington 
Radio Corp., Eisemann Magneto, Cros- 
ley, Tresco, The Precision Equipment 
Co., Ott Radio, Hallock and Watson, 
Midwest Radio, Amsco, Michigan Radio, 
Sleeper Radio, E.A. Corwin, and the 
aforementioned Kennedy Co. 

You could generalize that with very few 
exceptions, the branded radio manufactur- 
ers were all long-term casualties in the 
business world. The resemblance to to- 
day's bloated market for PCs is eerie. 
There were a lot of radio makers, because 
that’s where the quick money was: com- 
plete systems. 

The big winner was RCA, though. 
Here’s a company that made the radio, 
made the tubes that went into the radio, 
and eventually started a broadcasting busi- 
ness to produce and distribute the equiva- 
lent of software. Total vertical integration. 
It was the IBM of its day. Last year RCA 
was bought by General Electric, a maker 
of motors, clocks, jet engines, and appli- 
ances. The name RCA was sold to the 
French. There it was: the end of an era. 

The good news is that it took nearly 80 
years of fun to get there. 
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Those who ignore history are doomed to 
repeat it. 

S ome years ago I cited the tum-of- 
the-century automobile rage as a 
metaphor for the computer business. 
There were hobbyist magazines galore, 
and countless companies were making 
cars. At the time, the industry seemed like 
a perfect parallel model for our computer 
industry. Now I’m not so sure. There are 
still some parallels, but they are blurred by 
the fact that the automobile is a mechanical 
device. 

A better parallel model may be the early 
1900s radio mania that swept the country 
and that brought electronics to the layman. 
Early radio mania is the real ancestor to our 
current preoccupation. 

Radio days began with the first success- 
ful radio magazines. On the West Coast 
there was RADIO, first published in San 
Francisco in 1917 as Pacific Radio News. 
On the East Coast there was Popular Ra- 
dio, which began in 191 1 . The scene was 
soon swamped with other magazines, in- 
cluding Radio Instructor, Radio News, 
Radio World, Radio-Craft, Radio Design, 
Radio Retailing, and Radio Age. Inside 
each issue you’d find the latest in radio 
equipment. It’s fascinating. 

BABY GIANTS For instance, a glance 
through the January 1924 issue of RADIO 
finds advertisements for manufacturers 
that have long since disappeared. Not sur- 
prisingly, many of today’s giant corpora- 
tions, then in their infancy, were represent- 
ed too. Looking back, it’s hard to say that 
it was predictable that RCA would survive 


and grow while the Colin B. Kennedy 
Company, manufacturer of the then- 
modem Kennedy radio (“The Royalty of 
Radio") would disappear. 

Then there was A.H. Grebe & Co., 
maker of the Grebe 13, a famous receiver 
in 1924. Turn the page and you’ll find an 
ad from an Oakland, California-based 
company with the peculiar name of Mag- 
navox. Its claim to fame was its power am- 
plifiers and a $60 R2 18-inch curvex hom 
reproducer. (Magnavox had to compete 
with Trinity Radio Corp. and its $30 Type 
C2 21-inch fiber hom.) Even fancier de- 
vices could be had from Pathe Phonograph 
and from Boudette Manufacturing with its 
Sonochorde, 

Battery makers were other big advertis- 
ers. Most radios back then needed large ra- 
dio batteries to work. Exide and Ever- 
Ready were there with full-page ads. They 
did OK. 

Tube companies were also prominent. 




IUus4ration: Jean-Francs Ailaux 







MIHUre^AM 

UNINTERRUPTIBLE POWER SUPPLIES 


'f •> “More Powerful 

'' Than Ever!” 


ITESTEDand 
! APPROVED 

1 N««Wtai» CowptfWt 


TOTAL POWER PROTECTION 

Enables user (o operate during complete loss 

BROWNOUTS protected from low AC voltage below 

OVERLOADS 

f\l/rQlff\| TAPE UPS runs on inverter (117 volls) when AC 

UVCnvULIMUC voltage exceeds 132 volts 

SURGES/SPIKES 

EMI/RFI Three stage filtering for clean AC power 

• FULL ONE YEAR WARRANTY 

• ORDER-SHIP SAME DAY 
. I MILLISECOND TRANSFER TIME* 

• SYNCHRONIZED SINEWAVE* 

*250 watt and 500 watt units offer 4 msec 
transfer time. PWM waveform 


Automatic shutdown in overload situation lo 
protect UPS from inverter burnout. 


Clamps transients above 200 volts with 
an energy rating of 100 joules or less 


Power Output 

120 Volt Models 

230 Volt Models 

250 WATT 

$ 379.00 

$ 429.00 

300 WATT 

$ 549.00 

N/A 

500 WATT 

S 699.00 

S 799.00 

600 WATT 

$ 899.00 

S1049.00 

900 WATT 

SI 249.00 

N/A 

1200 WATT 

S1499.00 

S1749.00 

1600 WATT 

SI 999.00 

S2299.00 


Suggested Retail 


PARA SYSTEMS, INC 


1455 LeMay Dr. 
Carrollton. TX 75007 


Telephone; 
{214) 446-7363 


1 - 800 - 238-7272 

FAX: (214) 446-901 1 TELEX: 140275 OMEGA 


Optional Battery Packs Not Shown 


ILISTED 
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VIEWPOINTS 


■ JOHN C. DVORAK 


Insidetrack 


The dark side of fax— and how to avoid it. 


T he hottest technology since the in- 
vention of the telephone is sweeping 
the world and none of our high-tech 
observers are paying attention. That 
technology is faxes. Fax mania has be- 
come an incredible craze. I like to give 
people my “Has fax affected you?” 
test. Two questions: (1) Have you or 
anyone you know within the last 12 
months used the non-word fax as a verb? 
In other words, has a friend said. "Let 
me fax it to you?" "1 can fax it." "Fax 
me a copy!" or used any similar phrase- 
ology? (2) Have you within the last 12 
months called a phone number at the bot- 
tom of a letterhead only to hear a fax 
squeal over the phone line? You then 
look back on the letterhead to discover 
you mistook the fax number for the 
phone number? If you answered yes to 
either question, you've been affected. 

While flying around the country re- 
cently I stopped in St. Louis, where the 
fax craze is part of the local radio scene. 
One morning a shock radio station is en- 
couraging people to “fax your fanny!” 
to the station. That means to fax 
(there’s that new verb again!) an im- 
pression of your derriere to the bozos 
at the station. Things must be dull in St. 
Louis. Another station wanted people to 
fax the DJs jokes. The DJs kept broad- 
casting the fax phone number. This kind 
of thing is happening everywhere. 

While I at first liked to think that fax 
mania was a fad. I now realize that this is 
not the case . This is a major and perma- 
nent change in the worldwide business 
and communications scene. It seems to 
have caught everyone off guard. For one 
thing, the fax. domestically, is a commu- 
nication medium that is not well protect- 
ed by either law or practicality. Data 
communication is not protected by the 
same laws as voice communication, and 


it's perfectly legal to read a fax message 
via a phone tap. 

But. the worst thing, insofar as priva- 
cy is concerned, is the open fax machine 
in an office. The device prints out every- 
thing from junk fax to confidential 
memos in full view of everyone in the of- 
fice. This has got to go. Fax transmis- 
sions have to be captured as data files in a 
computer. 

Besides the privaey issue there’s an- 
other principle here: spending my money 
to print someone elsc's mail in my office 
on my machine is a sacrifice I won't 
make. I’d just as sixin scan the image on 
the tube and decide later if I want to print 
it. like electronic mail. 

Guerrilla fax fiends are already send- 
ing all kinds of junk fax, such as scans of 
their private parts with a terse note to var- 
ious companies and political adversaries. 
The sociology text on this subject has yet 
to be written, but there seems to be some- 
thing appealing about being able to trans- 
mit an instant and anonymous cuss note 
to someone you don’t like via a fax. This 
is especially convenient for personal 
computer users with a Datacopy or other 
internal fax card that can send the same 
torrid memo to 1,500 receivers all by 
itself (and at an hour when the phone 
rates are low). It’s also especially humor- 
ous (in a sick kind of way) when you 
know that Ihc memo that was .sent on the 
‘ 'open for all to see’ ’ fax machine at Gen- 
eral Motors, for instance, will be first 
seen (and probably passed around) by a 
clerk in the office. There’s a gixxi poten- 
tial to stir up some muck with this tech- 
nology. And let’s not forget the possibili- 
ty of fax love poems, fax solicitations, 
fax ptrm, poison-pen fax — all new and 
exciting ways to embarrass people you 
dislike via the fax. 

The key to avoiding the dark side of 


the fax is simple. (And you cun save 
money. ) If you have a PC, you buy an in- 
ternal fax card. This will keep the in- 
bound fax messages where they belong: 
on a disk file away from prying eyes and 
office snoops. And, if you want to auto- 
mate sending hundreds of faxes, you can 
do that with one of these devices too. 
You’ll need a good .scanner and laser 
printer to do this right (there go the sav- 
ings!). The other recommendation I’m 
giving is to keep your fax number pri- 
vate and keep the machine turned off 
when it’s not in use. If someone wants to 
send you a fax. then they have to call and 
ask for permission. 

Finally, some tips for the fax board 
makers. It’s ridiculous to dedicate a 
phone line to a fax, a phone line to a 
modem, and a phone line to voice unless 
you’re on the phone all day. I know guys 
with four lines. Bookies would turn 
green with envy if they saw the perstinal 
phone systems some people have. 

Maximize one line. I’m about to look 
at some automatic switches that receive 
incoming calls, detemiinc if there is a 
mtxiem or fax carrier, and route the line 
out of the proper port: voice phone, 
mtxiem, orfax. A fax card should be able 
to receive the call on one ring, determine 
the type of call, and reroute the call. If it 
is a voice call , a ringing sequence is reini- 
tiated to keep the caller on the line and to 
ring the voice phone. The Complete PC 
has released a card with both fax and 
voice mail capability; this is certainly a 
step in the right direction. Since most fax 
boards already act as both 9.600-bit-per- 
second fax modems and 1 .200-bps 
Hayes data modems, we definitely can 
expect to see new combinations and 
new ways to maximize the use of one 
phone line in the year ahead. After all, 
these technologies are supptised to save 
us money, aren’t they? 

My real point, though, is that this is the 
year to put a fax card into your machine. 
Start looking. iS 
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DacEasy\.. Our Business 

More Software & Hardware 


DacEasy Accounting™ $99.95 

More businesses worldwide choose award-winning DacEasy more than any other accounting 
package for solutions that are quick, simple and accurate, yet detailed and power-packed! The 
mark of DacEasy's excellence comes with being the only accounting software to win all 
magazine readers' choice awards in the past three years (such as PCWorid'sWoTld Class Award 
and InfoWorid's Readers’ Choice Product of the Year). With DacEasy Accounting 3.0, fast 
installation means answering five quick questions and biwm 
your business can be operating in 10 minutes. A new ra^Sucr 
user interface provides transaction-oriented pull-down * /S' 
menus for fast, accurate processing. Choose prede- I — 
fined Chart of Accounts tailored for your service or inventory based business, or modify. Best- 
selling DacEasy Accounting means complete accounting - seven modules (General Ledger, 


wcMB 


njSEDITOR’S 

cidCHOICE 

14 IQtt^ 



Breakthru 286 by DacEasy™ i2mhz $595 

New to DacEasy's product line is the Breakthru 286 speedup board. Undeniably, Breakthru 
286 is the most advanced, fastest, turbo board for your business dollar. Breakthru 286 boards 
provide the most cost-effective way to convert your PC so that it's faster than an AT without 
the expense. Breakthru is available in two clock speeds, 8MHz and also 12MHz that’s 50% faster 
than regular Breakthru and up to 1000% faster than a regular PC. Installation of a half slot card 
(only five inches in length) means you don't even have to give up a full slot. And unlike 
competing products. Breakthru works in most clones and Compaq portables. Easy diagrams 
show how you simply place the card in an open slot, remove the original processor and 
connect a single cable. It's 1-2-3 installation, and there's no software required! 

With its advanced technology. Breakthru 286 replaces the CPU of the PC or XT with an 80286 
microprocessor. Once installed, it's running faster than an AT. Plug in an optional 80287 math 


'7he Breakihni 286 
performed flawlessly 
with eiery application 
uv handed it. includ- 
ing copy-protected 
proprams and nine 
memory-resident 
utilities at once. " 
Stephen Manes, 

PC Magazine 

- - ■ ■ . 



DacEasy Payroll™ 

The world's best-selling payroll/personnel 
management system. Version 3-0, simply de- 
signed so that virtually anyone in the company 
can master its features in hours. Take time and 
worry out of paying employees with Payroll's 
ability to print continuous checks, W-2V1099's 
and automatic calculations. Whether your busi- 
ness is large or small, DacEasy Payroll outper- 
forms systems costing thousands more. 



DacEasy Light™ 

More than a simple checkwriter! Designed for 
the home and/or sole proprietorship, comes 
with two pre-defined Chart of Accounts. Even 
if you have no accounting experience, you'll 
be able to reconcile bank statements, generate 
financials, produce invoices and statements. 
Light does the work behind the scenes! Fast 
becoming the people's choice for home/office 
in IBM and Macintosh environments. 



Lucid 3-D™ 

All new, by DacEasy, version 2.0, the most in- 
credible spreadsheet value. Simple to use 
(even for beginners!), yet remarkable for its 
three dimensional capacity and beautiful 
graphics. Transport accounting data into Lucid i 
for budgets and proposals without ever re- 1 
keying. Winner of the coveted PC Magazine's 
Technical Excellence Award(1987)and Home\ 
Office Computing Editors' Pick.(1988) 





is to Offer You Solutions 

for Your Growing Business! 



The World's Best-Selling Accounting 

Accounts Payable, Accounts Receivable. Inventory, Purchase Order, Billing and 
Forecasting) in one perfectly integrated package that's so easy-to-usel 
Delivering tremendous speed and unequaled performance, DacEasy offers context 
sensitive help with expanded windovs s for better clarification and a new 460-page 
manual with primer. Fast, accurate information for multi-departmental or point-of- 
sale purpioses, plus more than 700 repon.s for making better management decisions. 

Ihenation'stop-sellingaccountingpro- 
gram. A flexible, ine3^)ensive package 
with many unexpected features. 
DacEasy Accounting continues to have 
a lineup of extras you'd expect to find in only expensive, high end programs." 

PC Magazine 




Accelerate Your Work with Confidence 

coprocessor chip for numeric inteasive applications as well. A 16K cache provides 
zero- wait-access to the most recently used code and data. Software compatibility 
is virtually universal so that all system RAM. hardware, and peripheral cards can 
be used without modification. Breakthru operates with LAN and mainframe com- 
munication products and conforms to the Lotus/Intel/Microsofl Expanded Memory 
Specification (EMS). And Breakthru board's speed switching capability even lets 
you decrease speed on the fly for timing sensitive applications. Experience the 
difference with the best executed, mcxsi reliable speedup boards in the industry. 
And with your board, you'll receive absolutely FREE, Lightning, a disk-caching 
program, (named PC Magazine's 1986 Editor's Best) that normally retails at $69.95. 
"The Breakthru 286 achieved the best pctformance results of the caching boards 
tested." Ted Mireckd^ PC Tech Journal (Rated #1) 



DacEasy's newest way to save time and keep 
track of people, places and events at the touch 
of a key. For any home or office, there's never 
been an easier, more organized way to create, 
update and print Rolodex cards, custom labels 
and envelopes. Instant lookup (pops up over 
any other software) for tip of the tongue infor- 
mation. Bring your Rolodex cards to life! 



DacEasy Word " 

Here's power and simplicity in one word 
processing value. Version 3.0 is .so simple that 
anyone can quickly learn to master a full 
feature word processor. And for more per- 
formance. Word provides windowing (up to 
four at one time), mail merge, word search, 
expanded dictionary with word option, and 
punctuation corrector to name a few. 


See your local Dealer or 
caU: 

1 - 800 - 877-8088 

(In Canada, call 519-747-9653) 

Also ask for your FREE People's Choice 
catalog on the entire line of DacEasy 
software and hardware. 

^ DacEasy ^ 

17990 PrcMoo RcMd * Suite 800 . IMla.. Tx 79292 

See us at Spring Comdex in 
Chicago at booth #8222. 

•Onconditiona] 30 Day Money Back Guarantee on all 
products bought directly from Dac Software (letu shipping 
charges) Minimum Hardware Requiremertts; IBM PC or 
100% compatibles Other .speciftcations may vary by prod- 
uct. • IBM, MS-DOS, Lotus. Inid. Mkmaoft. Rokxlex and 
Macintosh are legLMered trademarks at their respective 
coqxxatkxu •DacEasy. Lucid 3-D, Breakthru 286 and 
Rnkxlea Live! are trademarks of Dac Saftware. ItK. Copy- 
right O 1989, by Dac Software. ItK. All rights reserved. 
Ask for operator #107 









How we made the most 
pcwerM intorated sdtvraie 
a whole lot easier to use. 


Yes. There are ways to take something that’s very 
powerful and make it easier to use. 

Actually, with Symphony* 2.0, not only is this latest 
version of the world’s most popular Integrated program 
easier to use, but it’s also more powerful than ever. So it 
can keep up with you as your capabilities grow. 

For starters, since there’s no copy protection, you 
can get Symphony up and running with much quicker 
and easier installation. 

Once up and running, bingo, you have instant access 
to five key business functions: spreadsheet, word proces- 
sing, dat^ase, graphics and communications. So you can 
prepare budgets, write memos, create inventory fets with- 
out having to go through the hassle of changing programs. 

But Symphony is really more than five separate 
programs. Brause, unlike other integrated packages, 
Symphony lets you dynamically integrate functions. For 
example, when you change spreadsheet data, your 
graph of that data and your memo containing the same 
numbers automatically reflect the changes. & you get 


greater efficiency, and you’re able to work faster too. 

Plus, the Symphony spreadsheet is the festest and 
most powerful spreadsheet available in integrated soft- 
ware, based on Lotus* 1-2-3,* the industry-standard 
spreadsheet technology. 

We could go on about the many features of Symphony 
2.0— how its macros let you automate complex or repeti- 
tive tasks and create customized applications. How the 
word processor now has a spelling checker and text 
outliner. And how database and 
communications have been improved. » - 

The bottom line is that Symphony | . . 

is one high performance package | ^ 

that’s m^e to be opened up. | IS 

Current Symphony users: call ° " 

l-SOO-TVade Up and ask for extension . 

204 to upgrade to Release 2.0. 

Lotus Symphony 2.0 


C IBMLrotieDevHefMMiCotpDnuun Law. 1 2 3 and Symphony >rert|[Btfrt<ltndpmvfacfLoiuiDev«lopnwn(C«rponuon 
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A GUIDE TO 
PIMs, PART 1 

Personal information mamgers can help you manage your time and resources effectively. But 
it may take more than one of these programs to meet all your needs. 


relatively structured group of data — but 
structured only in form, not content. The 
second is utterly spontaneous and unstruc- 
tured, unpredictable in form as well as 
content. 

My daily schedule is a gtxxl example of 
the first category. Clearly it is bounded, in 
tenns of structure, by the 8- to 10-hour 
business day. the 5-day business week, the 
4 week month. So I can hardly call it un- 
structured. But within that implicit stme- 
tune. it’s highly unstructured. 

I hate appointment-book programs pre- 
cisely because of their maddeningly sin- 
gle-minded structure, invariably basted on 
half-hour intervals for appointments, busi- 
ness days starting at 8:00 A.M. and ending 
at 5:00 or 6:00 P.M., and so on. What 
about those mornings when I come in at 
6:(K) .’ And have a breakfast meeting at 
7:(X).’ Or when I schedule a series of five 
lO-niinulc back-to-back interviews with 
joh applicants? Or when I want to remind 
myself at 2:28 to get out my notes for a 
2:.I0 conference call with the West Coast 
staff.’ 

The rigidity of calendar programs — 
which, of course, are nothing more than 
database programs with pretty front 
ends — works against that kind of flexibili- 
ty. Yet the utter free-formness of a "text- 
ba.se" program such as askSam — a splen- 
did piece of work, upon which I rely for J 
many other data-management tasks — is « 

much too loose for my ta.stc in managing | 
my daily schedule. | 

Making quick notes while I'm on the ; 
phone is a great example of the second | 
kind of “personal information manage- i 
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N o new category of PC software in- 
trtxluced in the past 5 years has 
been greeted with so much hype 
and hiKipla as that group of programs re- 
leased over the past 6 months, collectively 
called "personal information managers." 

1 try to avoid using the term because it's 
so maddeningly vague. But 1 confess I 
haven't anything better to offer the lexi- 
cographers, so for now let's acknowledge 
its tin-eared shortcomings and go on to the 
important issue: how we deal with the op- 
tions and confusion created by these ixld 
new packages. 

LEADING THE PACK Though it's far 
from the only (or the best) PIM package. 
Lotus's Agenda has quickly become the 
best-known of the breed. It's amazing 
what the Lotus name — and a huge adver- 
tising budget well spent on brilliant print 
ads — can do to get both shelf space and 
mind space for a new product. Lotus has 
exploited this power to the hilt — 
as it obviously should — with spectacular 
results: Agenda's monthly ship figures are 
way ahead of Lotus’s business plan for the 
product. 

I’ve flogged Agenda on many occa- 
sions, mainly because I think it's only a 
half-finished program, missing such ba- 
sics as reasonable printing routines and an- 
other half-dozen essentials. Agenda is 
enormously powerful, but 1 think it asks 
too much of the user. Maybe in the next re- 
lease .... 

Inevitably, the noise over Agenda has 
meant that the other four or five PIMs on 
the market have gotten short shrift. That's 


sad because what 1 consider the most use- 
ful PIMs, and the best choices for most K’ 
users, are among those other entries. 

THREE PRINCIPLES As I've worked 
with these programs over the pa,st year ( be- 
ginning with beta versions). I've tried to 
analyze how they fit my needs in the busi- 
ness world. Over that time I've developed 
something of a "PIM strategy." The posi- 
tive response 1 get when I talk to people 
about this conceptual and analytical ap- 
proach convinces me that others find it as 
useful as I do. 

First Principle of PIMs: I agree abso 
lutely with the idea behind PIMs. I. Uk>. 
have lots of little bits of information I need 
to keep at hand, much of which just can’t 
be fitted rea,sonably into even the most 
free-form of database managers. 

Second Principle of PIMs: 1 find that my 
informal infomiation-managcment needs 
really fall into two categories. The first is a 





■ JIM SEYMOUR 


VIEWPOINTS 


ment’ ’ needs I face every day. Here 1 want 
not only a fast, pop-up note-taking tool . ut- 
terly without form or structure, but also the 
ability to search through a maze of those 
notes for common links after the 


fact — and, of course, to assemble and print 
documents from oddments scattered 
throughout those notes. 

Those are two very different jobs. 

And in my experience — here comes my 





A networlt doesn’t have to be 
complicated - especially when it's built 
around a MainStreet data controller from 
Newbridge- It lets you share peripherals, 
network PCs and expand access to host 
computer ports with much less complexity 
and at a fraction of the cost of a LAN. In 
fact, prices start at just over $100 per 
port A MainStreet data controller is 
simple to install, operate and m^ntain; 
it plugs directly into existing RS232 or 
parallel ports; no additional PC interface 
cards are required; it uses standard 


twTsted pair wiring which probably exists in 
your office walls; laptops can be networked: 
and English commands with straightforward 
online help make networking easy. 

U.S.: 1-800-332-1080 

Herndon. VA 22071 
CANADA: 1 •800-267-6246 

Ottawa. Ont K2K 2E7 

(III NEWBRIDGE 

* Keep Information Systems Simple 


Newbridoe and logo, and UamStreet are trademarks of Newbndge Networks Corporation 


Thiid Principle of PIMs — those jobs are so 
different that no existing PIM (or other 
kind of PC program) can handle both kinds 
of tasks very well. 

USING A PIM AS A NAR When I’ve 
diseussed my approach to PIMs with other 
businesspeople who like to use PCs, al- 
most all have agreed that they, too, face 
the same dichotomy in their informal data- 
management requirements. And while we 
can adapt or stretch or turn inside out any 
of the PIMs available today, turning them 
into things their authors never intended, 
we wind up with an awfully blunt tool. 

That kind of crude misapplication of 
PCs and PC software — the computer 
world’s equivalent of the old saw that 
"when all you have is a hammer, every- 
thing starts to look like a nail” — means 
death for produetivity. And this is hardly 
what the personal computer revolution is 
all about. 

With that analysis. I’ve chosen two 
PIMs to use regularly. Many of the people 


■ While we can adapt or 
stretch or turn inside out 
any of the PIMs available 
today, turning them into 
things their authors never 
intended, we wind up with 
an awfully blunt tool. 


who work with me have also begun to 
adopt these programs. That’s not because 
I’ve proselytized for these two products or 
bludgeoned anyone into using them. Rath- 
er, it’s because on some level we’re all 
managers, and people quickly recognize 
that tools that help us manage better — even 
if we’re managing only our own time and 
resources — are satisfying tools. 

Next time I’ll discuss those two pnxl- 
ucts, how I use them, and how 1 think most 
business PC users can also benefit from us- 
ing one or both of them . CS 
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True CPU Power. 



State of the art power usually comes with a state of the 
art price. Except at Computer Products United. At CPU, 
we design compatibles to extend the limits of technology 
and rellabilltj! Not the limits of your budget. 

Consider our 386/25. It gives you the performance of a 
real 80386-25. Not just a 20 trying to run like a 25. In 
addition, to get the mo.st out of your standalone 
applications, we offer MS-DOS' and MS'OS/2 support. 

386/25 

$ 3,295 

• 80386-25 CPU running at 25MHz 

• 32K cache memory 

• Zero wait state, Norton V.3 SI rating: 29.7 

• I MB memory (expandable to 8 .MB using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• 1:1 interleave dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• lOl-key enhanced keyboard 

• AMI/Award BIOS 

• CPl’80:)87 math co-processor socket 

• 8 expansion slots 


If you need a few workstations to plug into your LAN, a 
fileserver that can handle a bigger load, or a complete 
turnkey network package complete with NetWare,' CPU 
is your single-source answer offering all the security of 
our Novell Gold-authorized support. 

For state of the art technology at a hands-on price, CPU 
is an exceptional value. With no exceptions. 


386/20 

$ 1,995 

• 80386-20 CPU running at 20 MHz 

• Zero wait state, Norton V.3 SI rating: 23 

• 1 MB memory (expandable to 8 MB using SIMM on board) 

• 384K shadow R.\M 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• lOl key enhanced keyboard 

• AMI/Award BIOS 

• 80287/80387 math co-processor socket 

• 8 expansion slots 

• 64K cache memory system, $2396 


Unbelievable CPU Prices. 

» 



• 80286 CPU running at 20MHz 

• Zero wait state, Norton V3 SI rating: 23 

• 512K memory (expandable to 4 MB 
using 1 MB DRAM on board) 

• 384K shadow RAM feature 

• 1.2 .MB floppy disk drive 

• Dual floppy/bard disk controller 

• Ports; 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Phoenfar BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 


m NOW ELL 

Gold-Authorized Dealer 

To order, 

caU (800) 824-2936. 

In California: (800) 662-6111. 
Local inquiries: (818) 338-5959. 

Hours: Monday through Friday 7 a.m. to 6 p.m.: 
Saturday 10 a.m. to 3 p.m. PST. 


All systems cany a 30-day money-back guarantee 
excluding shipping charges. Ail basic systems 
carry a comprehensive I year parts and labor 
warranty. During this period, we will repair or 
replace, at our option, any defective part at no 
additional charge. Add-on products (hard 
drives, monitors, etc.) carry manufacturers' 
warranties. 

We accept MSA, MasterCard, and cashier's 
checks. Purchase orders and personal checks 
welcome. 


386SX 

$ 1,695 

• 80386SX CPU running at 16MHz 

• Zero wait state, Norton V.3 SI rating: 18.7 

• 1 MB memory (expandable to 8 MB 
using SIMM on board) 

• 384K shadow RAM 

• 1.2 MB floppy disk drive 

• Dual floppy/bard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with battery backup 

• 101-key enhanced keyboard 

• Award BIOS 

• 80387SX math co-processor socket 

• 8 expansion .slots 


286/12 

$995 

• 80286-12 CPU running at 12MHz 

• Zero wait state, Norton V.3 SI rating: 15.3 

• 512K memory (expandable to 4 MB 
using SIMP on board) 

• 1.2 MB floppy disk drive 

• Dual floppy/hard disk controller 

• Ports: 2 serial, 1 parallel, 1 game 

• Clock/calendar with 10 year battery life 

• 101-key enhanced keyboard 

• Phoenix/Award BIOS 

• 80287 math co-processor socket 

• 8 expansion slots 


Computer 
Products 
United 

12803 Schabarum Avenue, Irwindale, CA 91706. 

CupyriRhl C 19KH Compuler PndurU I'niMl. All rinhLs rrwrvpcl. 
PririnK and .system ronfixunUnns an* sub^l in change wiUiout 
notice. 

MS-DOS and MS are regbucml indcmarks of Mtrmsoft, Inc. 
NtHWare is a rpnistcred iradeniark of Novell, Inc 
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CompetitDrs Customa^ To liy PC Tools, 
This Was Their Answer. 


A couple of months ago we gave users of Norton™ 
Fastback'," Sidekick® X-TREE',“ Mace™ and Disk Optimizer® 
a chance to upgrade to the number one selling utility 
package: PC Tools™ Deluxe 

A few days after the ads ran we started getting b^ 
of mail, week in and week out, from customers anxious 
to get something better than what they already owned. 

But why would they opt for PC Tools Deluxe as 
opposed to staying with what they already had? Simple. 
Brause it’s a far better product. It includes the best of 
what the others offer, and a lot more. 

You see, PC Tools Deluxe is the only product to give 
you a DOS Shell, data recovery utilities, a hard disk backup 
program, and a desktop manager all in one box. Which 
means you won’t have to learn the ins and outs of a whole 
bunch of products. 



Just one-PC Tools Deluxe 
The only one with pull-down menus, full mouse 
support, and a windowed environment that lets you run 
up to 15 of our desktop applications at once. 

The only one with an operating 
environment so consistent throughout 
that once you’ve learned one application 
you’ll be proficient in them all. 

And the one that has received 
PC Magazine’s Editor’s Choice Award 
not just once, but twice. 

So if you’re looking to buy 
the best, buy PC Tools Deluxe first. 

You won’t be disappointed. 

Ceritnd Rinit SoflumPr 

A vim TECHNOLOGY ( 503 ) 690 - 8090 . 
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Object-oriented 

TOOLS: PANACEA 
OR PROPAGANEA? 



Object-oriented tools are valuable allies, but they are not the magical solutions to the 
‘ ‘productivity problems’ ’ inherent in software development. 


bjecl-oriemed is well on its way to 
becoming one of the major indus- 
try buzz phrases. Object-oriented 
programming, object-oriented user inter- 
faces, object-oriented databases, and even 
object-oriented systems are getting a lot of 
attention lately. E>oes all this add up to 
something really important, or is it just an- 
other case of too many gurus looking for 
the next neat new thing? 

It reminds me of the story about the psy- 
chiatrist doing research on children's dis- 
positions. A pessimistic child, put for an 
hour into a room full of toys, sadly ignored 
them. Asked why, he said he was sure they 
were going to be taken away after the hour 
was up. The optimistic child, however, en- 
thusiastically spent her hour digging 
through a waist-deep pile of horse manure 
that filled the room in which she was stud- 
ied. Asked why, she insisted, "Why, doc- 
tor! With all that manure, there's got to be 
a pony in there some place!” 

There is a pony somewhere in all this 
"object-oriented" stuff. Like the missing 
pony in the story, however, it isn't neces- 
sarily as easy to find as some might think. 
Object-oriented software is going to be 
very important and very useful. It is not, 
however, the universal panacea that some 
of its overly enthusiastic proponents might 
lead one to believe. 

Before looking at why, let's take a min- 
ute to make sure we are clear about what 
object-oriented software is — and how ob- 
ject-oriented approaches really differ from 
other ways of doing things. 

Generally speaking, object-orienied re- 
fers to software (or hardware) systems that 


offer facilities for manipulating “objects" 
of one sort or another. The Smalllalk-Mu- 
enced Apple Macintosh ptogratiuning in- 
terface may be called object-oriented since 
it provides for the manipulation of objects 
like windows, dialog boxes, and menus. 
Similarly, the mote recent OS/2 Presenta- 
tion Manager API (application program in- 
terface) can be called object-oriented. 

At the same time, but in a somewhat dif- 
ferent sense, the graphical user interface 
provided by the Macintosh, the Windows 
Presentation Manager, Open Look, DEC 
Windows, and similar software may be 
called object-oriented. In these instances, 
the user manipulates objects by dragging 
down menus; opening, closing, and sizing 
windows; or disposing of objects by drag- 
ging them to the trash can. 

HyperCard for the Macintosh is yet an- 
other object-oriented system. In this in- 
stance, cards, push-buttons, and stacks are 
objects that can be manipulated by the user 



both to move through stacks and to create 
them. By providing relatively high-level 
object abstractions to be manipulated, Hy- 
perCard makes it relatively easy for a non- 
programmer to create fairly complex 
“programs.” 

Object-oriented systems like the unsuc- 
cessful Intel 432 microprocessor or the 
highly successful IBM System 38 (and the 
new AS/400) are so designated because 
they provide objects like processes that can 
be manipulated at the ha^ware level. Ob- 
ject-oriented database management sys- 
tems, still largely in the research-and-de- 
velopment stage, make it possible to 
construct representations of very complex 
objects. 

Perhaps one of the most promising de- 
velopments is the emergence of object- 
oriented programming languages. One ex- 
citing instance is C-f-t-, originally devel- 
oped at Bell Labs and now available from 
Zortech (Arlington, Massachusetts) in an 
excellent low-cost version for IBM and 
compatible PCs. 

An extension of the C language, C-l- -I- 
illustrates some basic characteristics of an 
object-oriented system — its advantages 
and some of its limitations. It incorporates 
a capability that some consider an essential 
characteristic of an object-oriented system; 
it lets you define new types of objects, 
which may be derived from previous ob- I 
jects and thus may have chai^teristics in s 
common with them. | 

i 

BUILDING CfAfPLEXmES Theabil- | 
ity to create new objects (or new abstract E 
data types, as techies sometimes call them) i 
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that can “inherit” characteristics from 
previously defmed objects can be a power- 
ful tool. Essentially, it lets us build more- 
complex objects as constructions of less- 
complex objects. 


The ideal object-oriented programming 
environment would make it possible to 
build the most complex systems imagin- 
able out of progressive definitions of in- 
creasingly complex objects. In practice, 



however, there are two significant obsta- 
cles to creating a completely general envi- 
ronment fordoing this. 

First, no object-oriented software envi- 
ronment is completely general. The cre- 
ation of objects (that is, the definition of 
new abstract data types) is always con- 
strained by the basic “tool kit” of the lan- 
guage in one way or another. So while 
some sorts of objects may be relatively 
easy to create, others may be impossible. 

Second, but even more important, pro- 
gramming and systems-development re- 
quirements in the real world often have an 
inherent complexity that does not lend it- 
self to simplification through object-ori- 
ented approaches. 

Every object-oriented system, in the 
end, only serves as a shorthand notation 
for what one wants to do with the system. 
Specifying the creation or movement of a 
window or a dialog box on a screen, for ex- 
ample, is really a kind of shorthand for all 
the specific things that must be done in or- 
der to manipulate the object. 

As in fractal geometry, however, real- 
world problems have an annoying way of 
remaining complex even when the short- 
hand notation of an object-oriented system 
is available. If, for example, I require lots 
of items on the menu or need to create a 
complex graphic within the window, the 
programming task may still be consider- 
able. 

As object-oriented capabilities become 
more readily available, we simply move 
on to another order of complexity in the 
system tasks we undertake. This is not to 
say that object-oriented software is worth- 
less. It permits us to do things that previ- 
ously couldn't have been done at all. But it 
does not eliminate complex and difficult 
development tasks; it simply moves them 
to a higher level of abstraction. 

So, while there is every reason to wel- 
come and to use the growing array of ob- 
ject-oriented tools now becoming avail- 
able, there is also every reason to expect 
that none of them individually — nor all of 
them combined — will “solve the produc- 
tivity problems” in software develop- 
ment. That may not be good news for those 
who want a magical solution to their prob- 
lems. It does mean, however, that good 
programmers and analysts can count on 
being in demand for years to come ! HE 
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"JUST GET ME 
WHAT I NEEDiNOWL" 


“Don’t just sit there. 

“Wve got 15 minutes to put 
together a complete dossier on the 
competition— annual report info, 
compare vs. industiy data, break- 
ing news, stock quotes, everything. 
Let’s move ...” 

I hear n^^lf asking a lot of 
staff; and others asking a lot of me 
It’s not unreasonable, not if you 
want to come out on top 
I recently nuide our job easier, 

I subscribe to Dow Jones 
News/Retrieval! 

It’s the premier source of online 
business and financial information 
from Dow Jones & Compary, Inc., 


publisher of The Hhl/ Street Journal. 
And all you need to get it is a per- 
sonal computer and modem. 

Using their QuickSeaich service 
m get that complete dossier within 
15 minutes, maybe less With their 
over 40 other services, I can get 
everything fium the full text of the 
'Journal, to ciurent stock quotes, 
and detailed financials on thousands 
of companies 

I can get exactly wdiat I need. No 
fluff. No waste. 

Make the job easier on yourself, 
and your staff. Call to start your 
membership today. 

Get wdiat you need, NOW 


‘Rmccouffl NewdotantxandCaiudunrusiDnimon^ F^tnnetmui be luedwithm 30 days after reonpicfpaMVVDidsSoiDrKnvn haw spKOl 
chaiges ibai m ccluded fioni the bee-tune «ner This dxrexpiKS March 31. 14Q0 1QS9 Dow )om& Company, Inc All Rrghta I^rwd 


Get 8 FREE* hours online. I 

Show me how NewsReirieval can helpi Send me a S49.95 Busmess 
Membenhip induding; passwrds for me and my staf . one year of 
Dowiine Ma^zine;'’and waiver d my fiist year's $18 annued service 
fee, or a ftreonal Membership at $29.95 with 5 hee* hours. 

C $49.95 Business Membership □ $29.95 I^isonal Membership 

□ Bill me □ Check enckised 

C Charge to AmEx 

Acct Nft Ey qi 

Signature (required) 

U ytu bgr crm caid future charges be bilkd to that accounL 

Name Titif- 

Compaiy 

/Vldrusb 

City-Stalc/Zi? 

Detune Rwne 


C Please send more information 

Mail to; DJN/R Membership Kit RO. Box 186. Drexel HiU, PA 19026-9973 
For faster service, call 1-800-221-7700, Ext 131 C today! 

DcTiX’JONES 

IXw Jones & aimpany, Inc 

^ 7 ^ information that powers today’s busine^^^ 
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SOFTWARE 


Doing Business Since 1980 A Division of CW Marketing, bic. 


LOGITECH MICE 

LogiMouse $80 

LogiMouse w/Paint Show 69 

Logi Buss Mouse w/Paint Show 69 

Logi Buss w/Publisher 95 

LogiMouse w/Logi Cadd 99 

Logi Buss Mouse w/Logi Cadd 99 

LogiMouse w/Publisher 95 

LogiTech Hi-Res Mouse 69 


SOFTWARE PUBLISHING 

First Publisher $69 

First Graphics 75 

First Choice 82 

Professional Write 102 

Professional File 152 

Professional Plan 51 

Harvard Graphics 255 

Harvard Project Mgr. Ill 349 


DATABASE 
MANAGEMENT 

I Clipper $405 

dBase IV 449 

dBase IV UN 599 

DB-XL Diamond 107 

Eureka 103 

Genifer 188 

Nutshell 123 

Nutshell Plus 185 

Paradox 2.0 403 

PFS: Professional File 2.0 152 

Q&A 185 

Q&AWrite 105 

R:BaseForDOS 425 

Reflex 93 

Revelation 463 

Revelation Adv. 465 

VP Expert 115 

I VP Info 56 

MONEY MANAGEMENT 

I Dollars & Sense 

w/Forcast $91 

I Tobias 

Managing Your Money 5.0 ... 114 
Managing The Market 80 


- UTILITIES - 


1 DIR Plus $45 

Brooklyn Bridge 66 

Carousel 2.0 43 

Copy II PC 18 

Copywrite 59 

Corefast 72 

Cruise Control 28 

Direct Access 47 

Disk Optimizer 4.0 37 

Disk Technician 54 

Disk Technician Adv. 101 

Disk Technician Plus 67 

DS Back-Up Plus 46 

Fastback 75 

Fastback Plus 98 

Keyworks 53 

Laplink + 73 

Mace Utilities 47 

Microsoft Windows 286 59 

ACCESSORIES 

Copy II 

Option Board Deluxe $99 

MS Mach 20 Memory Plus ... 258 

MS Mach 20 Baseboard 312 

Masterpiece 79 

Masterpiece Plus 92 


Microsoft Windows 386 116 

Norton Commander 43 

Ndrtdn Editor 35 

Norton Utilities 4.0 47 

PC Tools Deluxe 36 

Printworks for Dot Matrix 41 

Printworks for Lasers 67 

Sidekick Plus 125 

Sideways 37 

Smart Key 36 

SQZ Plus 53 

Superkey 58 

Unlock 0 Plus 52 

Unlock Game Master 23 

Unlock Masterkey 55 

XTree 34 

XTree Professional 61 

DISKEHES 

Maxell 3^/4 OS/DD (100) $145 

3Vi High Density (100) 349 

5% DS/DD (100) 60 

5y4 High Density (100) 115 

Sony 3’/^ S/S (100) 125 

3’^ DS/DD (100) 165 

3'^ High Density (100) 379 

DS/DD (100) 65 

5% High Density (100) 160 


WORD PROCESSORS 

Easy Extra $53 | 


Multimate Advantage II ... 

275 

PFS: Professional Write . . . 

102 

Volkswriter3 

132 

Volkswriter Deluxe Plus . . . 

57 

Webster 


NewWorld Writer II 

59 

Prof. Spell Checker 

32 

New World Thesaurus . . . 

32 

Word (Microsoft) 

189 

Word Perfect 5.0 

219 

Word Perfect Executive . . . 

117 

Word Perfect Library 

58 

Wordstar Pro Pack 5.0 

235 

Wordstar 2000 Plus 3.0 .. . 

199 

TRAINING 


Chuck Yeager 


Adv. Flight Simulator 

$27 


38 

Mavis Beacon 


Teaches Typing 

28 

MS Learning DOS 

29 

MS Flight Simulator 

29 

PC Logo (New Ver.) 

53 

Turbo Pascal Tutor 

42 

Typing Instructor Encore . . 

. 25 

Typing Tutor IV 

27 








ORDER LINE 


Microsoft PC Excel 


Microsoft Word 4.0 


Microsoft PC Works 


Microsoft Windows 286 


INTEGRATIVE SOFTWARE 

Ability Plus $137 

Enable 2.0 369 

Framework III 409 

MS Works 85 

PFS; 1st Choice 82 

Smarl Software System ... 385 
Symphony 409 


COMMUNICATIONS 

Carbon Copy Plus $106 

CompuServe 

Subscription Kit 19 

Crosstalk XVI 87 

Crosstalk Mark IV 109 

Mirror III 49 

Remote II 87 

Smartcomll 79 

Smartcom III 136 


DESKTOP PUBLISHING 

Newsmasterll $; 

PagemakerS.O 4! 

PFS: First Publisher ( 

Ventura Publishing 4^ 


SPREADSHEET 


Cambridge Analyst $80 

HAL 85 

Lotus 1-2-3 Ver. 2.01 285 

Lotus Agenda 239 

Lotus Manuscript 289 

MS Excel 219 

MS Excel/Mach 20 Bundle 641 

MS Multiplan 4.0 116 

PFS Professional Plan 51 

Quattro 146 

Supercaic 4 299 

Twin Advanced 62 

Twin Classic 32 

VP Planner 47 

VP Planner Plus 112 


PROJECT MANAGEMENT 

Harvard 

Project Manager III $349 

Microsoft Project 4.0 299 

Superproject Expert . . . 409 

Timeline 3.0 315 


NOVEU 

ANW/286w/KeyCard ...$1745 

SFTNW286w/Key 2975 

SFT/286 LVLI w/Key Card 1899 
All Others Call 


LANGUAGES 

MS Basic Compiler $176 

C Compiler (Microsoft) 269 

Cobol Compiler (Microsoft) 538 
MS Fortran Compiler 4.0 . . . 269 

Lattice C Compiler 195 

Macro 

Assembler (Microsoft) 89 

Pascal 

Compiler (Microsoft) 179 

Quick Basic 4.0 59 

QuickC 59 

Ryan McFarlan Fortran 375 

Ryan McFarlan Cobol 579 

Turbo Basic 62 

Turbo C 88 

Turbo Pascal 5.0 88 

Turbo Pascal Dev. Library . . 226 
Turbo Prolog 88 


GRAPHICS 

Designer $399 

Freelance Plus 299 

Generic CAD w/Dot Plot 3.0 72 

Generic Cadd Level III 97 

Harvard Graphics 2.1 255 

Microsoft Chart 3.0 236 

News Room Professional . . 48 

Printmaster Plus 28 

PrintShop 32 

Turbo Graphix Tool Box ... 62 

VPGraphix 56 

Draw Plus 229 


PC II Mouse w/Paint 

(Buss or Serial) 

PC II Mouse w/Autosketch 

(Buss or Serial) 


•v.v.vX 


ACCOUNTING 

ACCPACEasy 

ACCPAC BPI 

Bedford Accounting 

DAC Easy Accounting . . 

DAC Easy Payroll 

Qne Write Plus 2.0 

Qne Write 

A/R, A/P, Payroll 

Time Slips 

TimeSlipslll 


Omni Mouse 


Microsoft 

Buss Mouse 1.0 

Serial Mouse 1.0 

Buss Mouse w/CADD . . 
Serial Mouse w/CADD . . 
Buss Mouse w/Windows 
Serial Mouse w/VVindows 


To Place an Ofder; 1 -eo<M26-66S9. 

To Follow Up On An Order: (602) 944-1037. 
Order Line Hours:Mon.-Fri. 7KX) am-6:00 pm 
Saturday 9:00 a.m -1 :00 p.m. 


g f %#f f 

Mailing Address: 

8804 N. 23rd Avenue / Phoenix, Arizona 85021 


FREE 

AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 


1 - 800 - 426-6659 




SOFTWARE 



Doing Business Since 1980 A Division of CW Marketing, jnc. 


in the Compiiter Indu^i^ 


W W WWWt¥t7KIH 

PC/386 

16 MHz, 1024K Memory. 
200 Watt Power Supply 
Enhanced Keyboard. 
1.2 MG Roppy Drive 


$1899 


System w/1.2 Floppy & 40 MG Drive .. $2285 


MIT EGA Monitor 

MIT Auto Switch EGA Card 

MIT Color Card 

MIT VGA Card 


Pictured Below PC 368 ♦ 


Pictured Above PC 286 Turbo * 


Pictured Above PC XT Turbo ♦ 


/?7fi 


PC/XT TURBO 

10MHz. 640K Memory. 150 Watt PWR Supply. 
Keytronics Style Keyboard. 1-360K Drive. 
AT Style Case. Monographics Card w/parallel 
Printer Port, Clock Card w/Serial Port, 


PC/286 TURBO 

12 MHz. 1024K Memory. 

200 Watt PWR Supply. 

1.2 MG Floppy Drive. 

Enhanced AT-Style Keyboard. 

EGA Monitor, AT Multi I/O Card. EGA Card 


Mono Monitor w/Swivel Tilt Base 


$709 


$1713 


System w/2 Drives 
System w/1-20 MG Drive 
System w/1*30 MG Drive 


System w/1.2 Floppy & 40 MG Drive 


$2097 


MIT MONITORS, CARDS, 

Turbo W/640K 11 Drive $560 

Turbo PC/XT W/360K& 2 Drives 630 

Turbo PCO(Tw/360K & 1 Drive & 20 MG 835 


MODEMS & KEYBOARDS 

MIT A B Switch Box (Par/Par) 

MIT 1/0 Serial Clock 

MIT t/0 Serial-Parallel 

MIT Monographics Card 

MIT AT Multi 1/0 

MIT XT Multi I/O 

MIT 1200B Modem (INI) with Software 

MIT 1200B Modem (EXT) with Software 

MIT 2400B Modem (INT) with Software 

MIT 2400B Modem (EXT) with Software 

MIT Enhanced Keyboard 

MIT VGA Monitor 


Turbo PC/XT W/360K & 1 Drive & 30 MG 

PC 286 12 MHz Zero Wait State W/1024K. 1.2 Floppy Drive 

PC 286 12 MHz Zero Wait State W/1024K. 1.2 Floppy Drive 40 MG 

MIT Amber Monitor W/SW rut 

MIT Color Monitor 


859 


1190 


1575 





DISK DRIVES 

Bernoulli Box 

10 Meg 

20 Meg 

40 Meg 

Beta Ext. 20 MG . 

Beta Int, 20 MG 

Seagate 

20 MG w/WD Controller . 

251-1 40 MG 

30 MG ’/2HT 

40 MG w/Controller 

Other Models 

Teac 

1.2 MEG AT 

Floppy XT 

Toshiba 

3.5Dr720K 

3.5 Dr 1.4MB 

AmdeK MONITORS 

210A 

410 

NEC 

Multisync II 

Multisync Plus 

Multisync XL 

Monographic System 

OtherModels 

Princeton 

Ultrasync 

Ultrasync 16 

Max 12 

Maxis 

Samsung 

Sony 


AST 

Model 80 

Model 140X . . . 
Other Models . 

NEC 

Multispeed EL II 
Multispeed HD 
Toshiba 

T-1000 

T-1200F 

T-1200H 

1200FB 

1200HB 

T-3200 

T-5100 

Zenith 

Supersport 20 . 


Alps 

Allegro 

Other Models . . . 

AST 

Turbo Laser 

Citizen Printers 

120D 

180D 

Other Models . . . 
DIconIx 

150 

Epson Printers 

FX850 

FX1050 

LQ500 

LQ850 

U800 

Other Models . - . 
Hewlett-Packard 

Laser Jet II D 

LaserJet Series II 

PaintJet 

ScanJet 

NEC 

P2200 

P5200 

P5300 

Silent Writer 


182* 

320 

321 

390 

391 

393 

LaserIcneB 

New Lasers 

Panasonic 

1080 1 M2 

1091 1 M2 

10921 

1124 

1180 

1191 

Laser 4450 

OtherModels 

Star Micronics 

NX 1000 Rainbow 

NX 1000 

OtherModels 

Toshiba 

321 SL 

351 SX 

Express Writer 311 

Page Laser 

OtherModels 

ACCESSDRIES 

Curtis 

Ruby Surge Suppressor , , 
TARGUS 
LAPPAC Portable 
Computer Case 

Anchor MODEMS 

1200 B w/software 

1200 EXT 

2400 B w/software 

2400 EXT 

Hayes 

1200 

1200B 

2400B 

Prometheus 

1200Bw/Software 

2400B w/Software 

2400G 

US Robotics 

Password 1200 

Courier 2400 

Courier 2400E 

HST9600 

SPORTSTER 2400 B 
», w/software 


AST 

Hot Shot 

Six Pack PIUSW/384K 

Xformer 

AT Rampage 

VGA 

VGA Plus 

ATI 

EGA Wonder 

VIP VGA 

Hercules 

Color Card 

Graphics Card Plus . 

Incolor 

Intel 

Above Board Plus . . 

Inboard 386 PC 

Inboard 386 AT 

80287-6 

80287-8 

80387-16 

8087-2 

Orchid 

Designer 800 

Pro Designer 

Pro Designer + 

Tiny Turbo 

Twin Turbo 

OtherModels 

Paradise 

Autoswitch 350 

Autoswitch 460 .... 

VGA-f 

VGA Professional . . . 
Video-7 

FastwriteVGA 

VGA 

Vega Deluxe 

V-RAM 


NOVEU 

Altec Passive Hub 

AQUILA8 Port Active Hub 

AQUILAArcnetCard 

SMC MdlllO Arcnet Card 
Other Boards 


oony 

1302A 

Multiscan (1303) ... 

Mitsubishi 

Diamond Scan 14" , . . 

Diamond Scan 16" . . . . 

Zenith 

1490 

HARD CARDS 

20 MG 

40 MG 

Passport 20 

KEYBOARDS 

Keytronics 

K65151 

KB5153 

KB101 Plus 

FAX BOARDS 

Complete 4800 

Complete 9600 


TERMINALS 


SCANNERS 


Complete 400 . . 
Complete VF Page 


FREE 

AIR EXPRESS SHIPPING 
You Pay the Ground Shipping 
We Pay The Air Difference 




HARDWARE 



OUR NEW $249 HAND SCANNER WIU 
CHANGE THE WAYYOU SEE THINGS. 


MORf SHARnY. The Complete Hand Scanner/ 
400“ is the easy, affordable way to add extra 
impact to newsletters, reports and documents. 

It gives you a choice of resolution: 200, 300, 
even a razor-sharp 400 dpi. It scans material up 
to 2^" wide by 14" loi^. 

And it displays the image on the screen as 
you scan. 

nM)M ANOTHER POtSPECIIVL Our SmartScan~ 
software scales, rotates, crops, edits and re- 
sizes images from 10% to 200%. 

m PRINT. The SmartScan software also gives 
you total control of your layout. 

Just scan and position your images anywhere 
on the page. Then add them to any of the most 
popular graphics, word processing and 
publishing programs: l^rdPerfectf Ventura 


Publisher,* PC Paintbrush +rand PageMaker.* 
AND BIGGER. For larger images, get The 
Complete Half-Page Scanner.” You can scan an 
entire page in two quick passes, then combine 
them into one full-size image at a crisp 200 dpi. 
Just $299. 

Both scanners come with an easy-to-install 
interface card, SmartScan software, and a 
2-year warranty. All you need is an MS-DOS* 
PC with a hard disk and a graphics card. 

To find out more about the very best hand 
scanners you can buy, call our toll-free number 
today. 1 - 800 - 634 - 5558 . 

TheC omplete PC 


521 Cottonwood Drive. MUpitas, CA 95035 (408) 434-0145 FAX (408) 434-1048. 

0 1988 The Conplete PC.The Conplele PC, The Compliete Hand Scaiiner/400, The Complete Half-ft« Seannet and SmartScan am tndemariu ti The Complete PC. Inc. 
All other names aiv tndemariu or registered tndemariu c4 their respective ctenpanies. 
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VIEWPOINTS 

■ STEPHEN MANES 


Bill GATES: 

STRAIGHT TALK, 

WITH CHASER 

Bill Gates is smart. Bill Gates is rich. Bill Gates is famous. But Bill Gates keeps speaking out 
on the PC industry issues that matter most. 



Y ou’ll have to excuse me. I’ve got 
Bill Gates on the brain. Mention 
that you’re moving to Seattle — by 
the time this sees print. I’ll be chasing rain- 
bows — ^and everyone asks the same ques- 
tion: “You going to work for Microsoft?” 
I’ve had to say no so often I’ve come to 
wonder whether Gates runs the Seattle 
Welcome Wagon, showering newcomers 
with shekels from his overflowing coffers. 

In the Pacific Northwest, Microsoft 
now gamers the “share-of-mind” hereto- 
fore reserved only for Boeing. Billionaire 
Bill is already something of a national 
hero; in his own realm he’s a demigod. 
What other one-time programmer gets to 
appear on the cover of a regional magazine 
with his arm around the gargantuan shoul- 
ders of gonzo Seattle Seahawk Brian Bos- 
worth for a brains-and-brawn-that-typify- 
the-Northwest-spirit civic-booster piece? 

OK, so Gates is a genius. He’s richer 
than anyone has a right to be. Rumor has it 
that when his spectacles refract his smol- 
dering squints, women melt. Yet he dress- 
es down and displays less hubris than your 
average programmer. It’s depressing. 

Technoids get especially irritated. 
Though a few see him as the ultimate vin- 
dication of their breed, the rest maintain 
their sanity by considering him the Glad- 
stone Gander of codesmiths, a guy who 
just happened to get a lucky break or 87 
(“Geez, I mean, he was into what, BA- 
SIC?’’) and woke up rich and famous. Pro- 
grammers haven’t exactly been wild about 
certain Microsoft policies — such as the 
price of the OS/2 developer’s kit or the fib 
about bow Microsoft Windows code would 


be pie to translate to the Presentation Man- 
ager. But then in olden times hackers were 
miffed at Gates for actually charging for 
software and criticizing pirates. 

And then there’s the checkered history 
of Microsoft applications, which have evi- 
denced a certain sluggishness, not to men- 
tion something less than a Japanese obses- 
sion with quality control. Microsoft Access 
is notable mostly because it’s visibly slow- 
er than any of its competitors. The horren- 
dous second release of Word for the Mac- 
intosh was, according to one source, 
identical to the beta version whose dozens 
of bugs he’d reported weeks before, Mi- 
crosoft’s CD-ROM software should be 
called Lethargy Simulator. 

STRAIGHT TALKER Despite all the 
good and bad reasons to knock Bill Gates, 
it’s hard not to think highly of him. Maybe 
it’s because he’s the big-company execu- 
tive who offers straight talk about the in- 



dustry, something 1 realized at last year’s 
Microsoft CD-ROM conference. Where 
Apple’s John Sculley offered a terminally 
cute multimedia extravaganza touting a 
“vision of the future” in which a talking 
icon anticipated his every whim and re- 
sponded to his voice. Gates stuck to issues 
l^e data compression and graphics stan- 
dards and went out on a limb to predict that 
by year-end 1991 , a $1 ,000 PC would in- 
clude a CD-ROM drive. It was the differ- 
ence between caiuied and fresh; it made 
you wonder whether Sculley knows what 
data compression is. 

NeXT’s Steve Jobs has some of Gates’s 
technical equipment and much of his expe- 
rience, but there’s always a slick of sn^e 
oil in his wake. Jobs’s view of the future is 
always his machine of the present, be it a 
disk-intensive machine with just one flop- 
py disk drive, or a high-style box with no 
floppies at all — a bit chauvinistic when 
you consider how many more computers 
are mnning Bill’s software. Because soft- 
ware is Gates’s main business, it’s in his 
interest to cultivate as many hardware 
manufacturers as possible, so his view of 
the industry tends to cut a wide swath. 

In fact, if there’s someone willing and 
able to share a mote expansive view of the 
industty than Gates, I’d be hard put to say 
who it is. He goes back to the beginnings 
of the personal computer industty. Unlike 
marketing-oriented execs. Gates plays at 
the leading edge of technology because he 
genuinely loves and understands the stuff. 

When he talks about it, he sounds like a 
kid in a toyshop — most fascinatingly in the 
Sacramento PC Users Group magazine Sa- 
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era Blue, which transcribed a talk that 
Gates had given to a user group confab last 
August. 

“We finished our work on the 80486 
some time ago,” he notes, pointing out 
that the 80486 chip gains a great deal of its 
power not from clock speed, but from re- 
ducing the number of clock cycles per in- 
struction. 

Then comes what Gates calls "the real- 
ly amazing thing”: the idea that the com- 
ing 586 chip "will be able to work on mul- 
tiple instructions at the same time” — in 
other words, "the average instruction will 
take less than one cycle.” And you 
thought your new 386 machine was hot. 

One obvious problem: fending off situa- 
tions in whieh one instruction will produce 
a result the next instruction needs. "It’s 
extremely tricky stuff,” Gates says with 
glee. “It’s a fun thing for us.” 

The "binary-level standard” is a con- 
cept Gates pushes hard. To explain it, he 


recalls the days when Microsoft BASIC 
was the first software standard — on the 
source-code level. Within limits, you 
could take BASIC crxie from one ma- 
chine, type it into another and mn it — this 
in spite of numerous incompatibilities 
among microprocessors, operating sys- 
tems, and disk formats. Most current Unix 
standards, he points out, are for this same 
kind of source-level interchange. You 
can’t just grab a program disk from one 
Unix machine, slip it into another, and ex- 
pect it to work. 

Which is precisely what you can do with 
a “binary-level standard” such as MS- 
DOS (and, if it ever gets off the ground, 
OS/2). They’re designed to work across a 
huge range of Intel-based computers — 
take any program disk, and, with some 
limitations, it should run in other ma- 
chines. The same holds within the Macin- 
tosh family (where Microsoft boasts 50 
percent of the dollar volume of software 


sales). Gates sees this kind of compatibil- 
ity as essential in the desktop market, and 
he’s right. 

Gates can even make a good case for 
OS/2 in language that doesn’t sound like a 
press release: "Since Lotus can’t get 
1-2-3, Version 3, to fit in 640K, how is it 
going to do Version 4? There’s no new 
magic that’s been invented for greasing 
stuff up to squeeze it in.” 

But Gates’s great hobbyhorse is the 
graphic user interface. He thinks it's re- 
sponsible for the Macintosh’s success. He 
wants to see Windows or the Presentation 
Manager on virtually every PC. He subtly 
notes that “speed in execution” of graph- 
ics is a “problem which disappears as the 
hardware gets faster.” 

That’s when you realize why people 
joke about the SLOW signs in Microsoft’s 
parking lot. You recognize the chink in the 
armor, Mr. Software’s one tragic flaw: 
Bill Gates is a hardware junkie. [IS 
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ADD-ONS\ 


“America’s #7 Source lor IBM Compatible Business Sollware." 


- SyPEII SPECIALS ★ 

, Utus 1-2-3 •/<»>•«»•« .. S 282 

WordiMriecl Si) 217 

dBase IV 445 

AulMid V.I0/ADE3 . 2499 


CALL OUR NATIONAL 
HOTLINE 


ACCOUNTING 
AcepM Plus S 0 0/L. A/fl, A/P 
AccpAC Plui S 0 I/C, O/E. R/l 
Accpac BPI Q/A. A/R, A/P. Payroll 
Acepac Easy G/A I OA, Payroll 
Sedtorij Accounlirrg 3 23 
Dac Bortus Pah 
Dae Easy 3.0, oi Payroll 
Managing Your Money 5 0 
Paachtrea Compieia II Accounling 
Peachtree w/ Data Query II 
Ourckari v 2 0 w/ Financial Calculator 
Timesiips III 

CAO 

Aulocad y.lOJNEW) 

Auloskeich (ErthaneeO) 

DesignCad or DesignCao 30 
Oralia CAO Ultra INEW) 

Dratia 1 Plus 
Generic CADO 3 0 
Gerteric CADD Levol III 
MaihCad 2 0 

COMMUNICATIONS 
Carbon Copy Plus S 0 
Deshiink 2 0 
Lap Linh Plus 
PC Anywhere Hi 
Procom Plus 

OATABASe 

Clipper Summer 'S7 

Oataperfeel 
dBase IV 

dBase IV , 

dSXL Diamond 
Foibase Plus 2 I -Single User 
Fonbase Plus 2 l-Smgla User tuniimaee 
Foxbase Plus 2 1-Mulli User 
PC File Plus 20 
0&A30 

ReMaa (The Analyst) 1 I 
RAR Reportwriter (dBase) 

OttKTOP PUBLitMiNO 
First Publisher 2 0 


GEM Desktop Publisher 
Newsmaster ii 
Publisher s Paintbrush 
Vanlura PubAsher 2.0 
Pagemaker 3 0 

GRAPHICS 

Graph-ln-The-Boi 
Harvard Graphics 2.1 

PAINTING 

Dr Halo III 
Formioois 

Formwori w/Fill n’ File 
OEM 3/Oraw Plus 
Lotus Freolanca Plus 
Micrograta Draw Plus 
PC Paintbrush Plus 
Prinlmaster Plus 
Prinishop 

INTEGRATCO 
First Choice 3.0 (NEW) 
Framework III 
Lotus Symphony 2 0 
Mierosoll Vmiks 

MICE 

DFI Scanrter 
Logimouse CT Pius 
Logimouse HIRES 
Logimouse w/Genenc CADO 
Logimouse w/PainIshow 
Logimouse w/Publisher 
Microsoft Mouse w/Easyced2 
Microsoft Mouse w/PamlbruSh 
Microsoft Mouse w/Windows 286 
PROGRAMMING 

Briel Editor 20 
C Tools Plus (Blais) 

Clarion Persoival Developer 
Clarion Professional Developer 
IBM Personal Editor II 
Microsoft Cobol 3 0 
Microsoft C Compiler S 1 
Mierosofi Fortran 4 1.... 


[♦ Corporate and Government PC’s Welcome 

★ Lowest Shipping Charges - Ground or Air 
★ Call For Products not Listed (3.5" or 5.25") 
Volume Discounts Available 
* Member of the Better Business Bureau | 
★ DEALER INQUIRIES WELCOME 


Microsotl Macro Assembrar 6 1 
Microsoft Pascal 4 0 
Microsoft Ouich C v I 01 
Microsotl OuKkbasie 4 s 
Mierosoll Windows Dev Kit 
Turbo Assembler 
Turbo Basic 
Turbo C 2.0 (NEW) 

Turbo C Professional 
Turbo C Tools 2 0 
Turbo Pascal S.O (NEW) 

Turbo Pascal Oevalopers Library 
Turbo Pascal Professional 
Turbo Prolog 2 0 (NEW) 

PROJECT-MANAGEMENT 
Superpioieci Plus 
Tirnetine Qra^ics 
Timeline 3 0 Professional 

tPRiAOOHEETt 

Lotus l-E-S v.2.01 w/ Free 3.0 Upgrede 

Lotus 1-2-3 V 2 01 |3 S ”) 

Lotus HAL 
LUCID 3D 
Microsotl Excel 
Ouatiro 

R&R Worhsheel Utilities 
Twin Classic 
VP Planner Plus 

UTILITIES 

Allways 
Copy H PC 

Copy II PC Oaluia Option Board 

Cruise Control 

Deagview 

Desgview 366 (NEW) 

Direct Access 4 i 

Disk Optimizer 4 0 

Disk Technician Plus 

Disk Technician Advartcad (NEW) 

Double DOS 

Fesibock Plua 2.01 (NEW) 


I LOWEST PRICES - BEST SELECTION I 

‘Give Us Ihe Opporlunity to BEAT Any Pricer | 
To Order Call Our National 
HOTLINE: 

| 1 - 800 - 822 - 80 88I 

Fesiiex 

Fixed Disk O'genizer (IBM) 

Flight Simulator 
Le Menu 

Lightnmg (disk-cachai 
Lotus Agendo 
Mace UlililiesSOINEW) 

Memory Male 
MS DOS 3 3 w/GWBasie 
MS Windows 366 
Microsoft DOS 4 0 
Mierosoll Learning DOS 
Microsolt Windows 286 2 1 . 

Norton Advanced Util 4 6 (N£W| 

NoHon Editor 

Notion Uliiiliet 4 S Standard 
Norton Commartder 
One Dir Plus 
Opiune (NEW) 

Palhnundar 4 0 
PC DOS 4 0 IBM 
PC Tools Deluxe 6 0 (NEW) 

Pop-Drop 
Prini-O 
OOOS II 
Sidekick Plus 
Sideways 3 2 
SoHwara Carouse) 

SOZ Plus 
Tornado w/Library 
Typing Tutor IV 
SpinRiia 
Xirae Pro 

WOROPROCtSSING 

Orammatih III . 

Microsoft Word S 0 (NEW) 

Muliimaia Advantage It 
PFS Professional Write 
08A Write 

RigniwiiierSO . . 

Sprint 

Wordpariaet S.O 
WordPerfect S 0 (3 S') 

WordPerfect Library 2 0 
WordPerfect Network SO 


iPollCltS: 

' • no sufchaffle on credit cards 

• shipping • any 1 item • U; any 2 items • S7 

any 3 or more • add 2 % (NO MINIMUM CHARGE) 

• COO charge $S 

• prices, terms and availability subiect to change without notice I 

• all relutns subiect to aoptoval • 2SS fee 
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NUMERICAL ANALYSIS • RICHARD GOLDSTEIN 


UNDERSTANDING NUMERICAL ANALYSIS 

WORKING 
WITH 
THE ODDS 

^^^Whether you are compiling a list of ten-digit prime numbers, 
computing the exact distance to Mars, calculating the average in- 


come of Sarasota residents, or predicting tomorrow’s high tempera- 


ture, you are working with numerical analysis. In its most general 


sense, numerical analysis is the realm of problems with numeric an- 


expli 
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lllis n 
nalysis prUW) 
Mns how nui 

(^n solve you 

liness 


bers 
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swers. These problems could be abstract 
(such as solving a differential equation) or 
mundane (such as fmding the average test 
score). In many cases numerical analysis 
involves uncertainty — and this is the realm 
of statistics. 

Statistics frequently involves formal 
procedures for applying rales of probabili- 
ty to arrive at numerical answers to ques- 
tions. To the extent that probability is in- 
volved, the answers consist of 
“probabilistic results”: predictions, esti- 
mates, and guesses. (The opposite is a de- 
terministic result, which means that 
you’ve arrived at the answer exactly.) 
Thus, statistics helps people deal with un- 
certainty — both with uncertain events, 
such as the probability of winning a lot- 
tery, and with uncertain knowledge, such 
as the future rate of growth in the gross na- 
tional product (GNP). 

The advent of computers — first main- 


frames in the 1960$, then minis in the 
1970s, and now PCs in the 1980s — allows 
for more exhaustive, accurate, and avoid- 
able numerical analysis and statistical re- 
search. And that's a certainty. 

PROBABILITY The daily numbers 
player has only a vague idea of his chances 
of hitting the lottery, but the statistician 
can resolve this kind of question with a 
high degree of precision. For example, the 
Massachusetts Megabucks lottery calls for 
bettors to pick 6 numbers out of a possible 
36. The escalation is a simple application 
of what is called a combination: there are 
1,947,792 different combinations of 6 
numbers; therefore the probability of pick- 
ing all 6 correctly is 1 in 1,947,792, or 
O.OOWOOS. 

Other forms of probability, such as 
weather patterns or the growth rate of the 
GNP, can be even more uncertain. In these 
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types of cases, statistics becomes both an 
art and a science. 

WHY USE STATISTICS? If statistics is 
an art that often supplies unclear answers, 
why is it so widely used? 

■ Since statistics operates with a formal 
set of procedures, the statistician has some 
control over what is considered and how 
it’s looked at. 

■ Statistics gives us a way to measure our 
uncertainty. We lack definite answers, but 
we know which outcomes ate most proba- 


Businesses 


forecast sales to 


help decide 


whether to build 


a plant or make 


a new product. 


ble and how much confidence we can 
place in the predictions. 

■ The use of statistics guards against cer- 
tain prevalent fallacies and biases. For ex- 
ample, suppose Jason does a terrible job on 
an important project and receives a repri- 
mand from his boss. Then, the next time 
around, Jason does better. Suppose Mar- 
tha does a superb job on a task and is re- 
warded, then she fares less well the next 
time. Does this mean that punishment 
works and reward doesn’t? Not at all. Stat- 
isticians would explain both simations as 
“regression to the mean”: extreme behav- 
ior on first measurement is likely to be re- 
placed by less extreme behavior the next 
time around. This effect was first observed 
in the 19th century by Francis Galton, who 
found that very tall men have sons who 
may be taller than average but not as tall as 
their fathers. 


NULL HYPOTHESIS Since you can’t 
always be right, statistical analysis re- 
quires considering what types of error are 
possible. Statisticians have to choose be- 
tween the null hypothesis and the alterna- 
tive hypothesis. The null hypothesis as- 
sumes that there is no difference between 
groups. Mistakenly rejecting the null hy- 
pothesis results in what analysts call a 
Type 1 error. The alternative hypothesis 
assumes there are differences between 
groups. Mistakenly rejecting the alterna- 
tive hypothesis results in a Type 2 error. 

Here are some examples: 

In a court trial , four outcomes are possi- 
ble: the defendant is justly found guilty, 
justly found not guilty, unjustly convicted 
(he didn’t do it), and unjustly acquitted (he 
did, and beat the rap). The judicial system 
presumes a defendant is innocent unless 
evidence proves otherwise. A social scien- 
tist would call that the null hypothesis 
(there should be no difference between the 
presumption and the outcome unless 
there’s information to the contrary). An 
unjust conviction, then, would be aType 1 
etior. An uncalled-for acquittal would be a 
Type 2 error. 

Some of the statistical analysis pro- 
grams reviewed in this issue sometimes 
come up with wrong answers. In a regres- 
sion analysis, if the program says it can’t 
do the problem or if it gives a wildly incor- 
rect answer such as a negative variance 
(which isn’t possible), that’s a Type 1 er- 
ror. If the program gives a seemingly rea- 
sonable but wrong answer, that’s a Type 2 
error. 

Unfortunately, statistical packages nor- 
mally supply estimates only for the proba- 
bility of a Type 1 error — meaning that the 
null hypothesis has been rejected by mis- 
take. If, however, the null hypothesis has 
been assumed, the statistician will want to 
know the probability of having made a 
Type 2 error: of having failed to reject the 
null hypothesis when it should have been 
rejected. (Since the probability of aType 2 
error is inversely related to the size of your 
sample, it is particularly important to ob- 
tain this probability when the sample is 
small.) While no program measures it 
automatically for you, with a little work 
the probability of a Type 2 error can be ob- 
tained either from a specialized package or 
from one of the few standard packages that 


do make some provision for this type of 
calculation. 

A third example underscores the impor- 
tance of examining the numbers underly- 
ing percentage results. The table given be- 
low shows the probability of correct results 
in tests for the AIDS vims, where Reality 
inidicates whether the patients ate actually 
infected and Results indicate whether the 
patients tested positive or negative. 


Positive 

Results 

Negative 


Reality 


AIDS virus 

No vims 

.99 

.01 

.01 

.99 


Thus, 99 percent of those with the 
AIDS vims will correctly test positive, and 
99 percent of those without AIDS will cor- 
rectly lest negative. Given these numbers, 
what would be the actual rate of false posi- 
tives and false negatives if the entire U.S. 
population of about 250 million were test- 
ed? (In reality, a little less than I percent of 
the population has AIDS.) Using the per- 
centages above, we now get these results: 

Reality 

AIDS vims No vims 


Positive 

2,475,000 

2,475,000 

Results 



Negative 

25,000 

245,025,000 


If 2.5 million people have AIDS (1 per- 
cent of 250 million), in a 99 percent accu- 
rate test 2,475,000 will test positive for 
AIDS. Because there are so many more 
people without AIDS than with AIDS, 
2,475,(XX) will falsely test positive. For 
less accurate tests or tests for even rarer 
conditions, false positives may equal or 
outnumber true positives. The moral: 
don’t rely on percentages without taking 
into account the underlying numbers. 

CAUSATION VS. CORRELATION Just 
because two things happen at the same 
time (correlation), one doesn’t necessarily 
cause the other (causation). There is no 
form of statistical analysis that can supply 
you with any information about causation 


PC MAGAZINE ■ MARCH 14. 1989 
96 







FINDING THE RIGHT STATISTIC 
WITH STATISTICAL NAVIGATOR 


Cluxising appropriate statistical pro- 
cedua-s is often crucial to successful re- 
search. Often you know which proce- 
dures you want to use, but w'hat about 
those situations when you must do some- 
thing new and you aren't sure which ana- 
lyses arc appropriate? Then you can turn 
to Slaiistical Nuvinulor. an expert system 
that recommends the apprtipriate statisti- 
cal prtx.'edures for a variety of situations. 

Suilislical Navifiulor asks you ques- 
tions about your goals, your data, and 
your audience: it supplies help files for 
each question. Confidence factors can be 
used if you are not 100 percent certain of 
an answer. Based on your answers, it 
will recommend one or more suitable sta- 
tistical priKedures. 

The questions help focus your atten- 
tion on the crucial issues and tell you 
what you need to know in order to make a 
suitistical decision. This is perhaps the 
most useful aspect o( Slalislical Navi/^a- 
lor. Even when you disagree with its rec- 
ommendations. using the program helps 
you clarify your thinking. People are 
generally not gixxl at exhaustive searches 


^FACT FILE 

Statistical Savigaior, Versum 1 .0 
The Idea Wiirks Ine. 

I(X) WeM Briarwcxxl 
Columbia. MO 65203 
(800)537-4«66 
list Price: S99.95 

Requires: 64()K RAM. DOS 2.0 or later. 
Not copy pnHccled. 

CIRCLE ^ ON READEB S£aviC£ CARO 


of all possible alternatives, and you may 
find that StulLsiical Navigator will rec- 
ommend priKedures that are less obvious 
but more appropriate than your initial 
suggestions. 

Statistical Navigator handles eight 
categories of statistics including such ar- 
eas as exploratory data analysis, scaling 
and classification, multivariate regres- 
sion and ANOVA. measures of associa- 
tion. measures of reliability, and descrip- 
tive statistics. 


It prints a report that explains the rea- 
soning behind its recommendations and 
compares the characteristics of each rec- 
ommendation against your goals, data, 
and audience. The report contains techni- 
cal references and names the statistical 
packages that implement each prixedure; 
the program docs not do statistical analy- 
sis itself. 

It is a new program and it has a few 
weaknesses. Its coverage of statistics is 
not uniform. For example, it seems to 
cover reliability and causal analysis 
much better than it does analysis of tinte 
scries. Sometimes it has less depth than 
would be desirable: while its recommen- 
dations differentiate multidimensional 
scaling, cluster, and factor analysis, it 
docs not distinguish principal compo- 
nents from common factor analysis. 

Overall. Statistical Navigator is very 
helpful as a practical tool for individuals 
who are not statisticians but need to do 
serious statistical analysis. It would al.s«) 
be handy in research institutes, academic 
departments, or agencies that evaluate 
statistical research. — Grant Blank 


through the mathematics alone. Some ex- 
amples: 

■ There is no relatioaship, just an acci- 
dental statistical result. The number of 
radios in Great Britain from 1924 to I9.?7 
correlated highly with the number of men- 
tal defectives. In the late 1940s researchers 
found a positive relationship between the 
number of soft drinks sold during a week 
and the number of new ca.ses of polio. 

■ The relationship is “caused” by 
some other factor. The number of maiden 
aunts that you have positively correlates 
with the proportion of calcium in your 
bones (younger people tend to have more 
calcium and more maiden aunts). In New 
Hebrides there was a positive relationship 
between number of lice people had and 
their health (lice avoid feverishly wann 
btxlies). There is a negative relationship 
between per capita consumption of ice 


cream and rate of juvenile delinquency 
(both caused by income, or lack of it). 

Although some academic disciplines 
(genetics, siK'ial sciences, business) use a 
technique called causa! analysis, causality 
can only be inferred based on the user's 
nonstatistical knowledge. 

STATISTIC'S IN BI1SINFSS While the 
best-known polls are political polls, busi- 
ness polling and market research arc more 
widespread. Companies want to know 
who uses products, how people like a eom- 
pany's prtxiucts and competing products, 
whether serviee is satisfactory, and wheth- 
er there's nx)m for new products. 

Unlike many other statistical tech- 
niques. polling gives you a real-world real- 
ity check. Eventually you'll find out who 
wins the election or whether a prixluct suc- 
ceeds. Overtime, the checks improve poll- 


ing techniques. We're unlikely to see a re- 
peat of the 1936 Literary Digest 
presidential poll, which predicted that 
FDR would lose by a landslide (the polled 
magazine readers were comparatively less 
affected by the Depression and less likely 
to prefer Riwsevelt). 

FORECASTING Real-world checks 
benefit the area of forecasting, Ux). Gains 
have been smaller here, however, partly 
because forecasts look ahead several 
years, during which time many events can 
intervene. Common forecasts include the 
unemployment rate, the inflation rate, and 
the growth rate of the GNP. Businesses 
forecast sales to help decide whether to 
build a new plant or make a new pnxluct. 
Lix'al governments might make forecasts 
of the population of schixil-age children in 
their districts when deciding whether to 
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build a new school or sell an old one. 

In any of these cases, decision makers 
can end up with either a Type I or Type 2 
error, and these errors can be very expen- 
sive. A town might build a $10 million 
school that turns out to be unneeded (a 
Type 1 error, since “do nothing" equates 
with the null hypotheis); conversely, it 
might fail to build a school that's desper- 
ately needed (aType2error). At any given 
time, it is the weight allotted to the costs of 
these two kinds of errors that appears more 
important than a forecast made by a statis- 
tician. This may be especially true because 
statisticians are no better than nonstatisti- 
cians in predicting unique events, such as 
the formation of OPEC and the rapid rise 
in oil prices in the early 1970s. These 
events are important since, for example, 
an unforeseen rapid rise in oil prices might 
make it impossible for a new factory to 
generate a profit even if all productivity 
and sales forecasts were accurate. 

EVALUATION One important use of 
statistics is evaluation: Does a new pro- 
gram, new drug, or new medical treatment 
work better than the standard one? These 
studies are often associated with govern- 
ment programs or regulations. For exam- 
ple, the Food and Drug Administration 
will not allow a company to market a new 
drug until, using acceptable statistical pro- 
cedures, the company can show that the 
drug is both safe and effective. Business 
applications consider the best types of 
training and whether different types of em- 
ployees need different types of training. 
These issues include standard statistical 
procedures (comparison of two averages 
or two proportions) and questions of sam- 
pling. If the employees to be trained in the 
evaluation are a biased sample of your em- 
ployees, then the results may not apply to 
all employees. 

Most analysis techniques can be found 
in general-purpose statistical packages. 
You’d need special packages for such ar- 
eas as survival analysis or growth curve 
analysis, as well as for designing experi- 
ments and choosing sample sizes. Evalua- 
tions are very difficult: essentially, you ate 
asking what would have happened under 
circumstances different from those actual- 
ly present. There are many ways to esti- 
mate this kind of outcome, including con- 


trol groups and forecasts; unfortunately, 
none of them are perfect. 

QUAUTV CONTROL Many people be- 
lieve that Japan’s industrial success stems 
from paying close attention to quality con- 
trol. While there are nonstatistical aspects 
to that success, the current emphasis is on 
statistical quality control, and the person 
who convinced the Japanese of its impor- 
tance, W. Edwards IJeming, is a statisti- 
cian. Statistics ate used in everything from 
designing quality control studies to deter- 
mining whether the output is in control 
(whether the amount of variation in the 


One aspect of 


statistics is 


evaluation: Does 


a new program 


work better than a 


standard one? 


output is small compared to a particular 
guideline). 

HIRING AND FIRING Testing often 
helps to determine who gets hired, trained, 
evaluated, promoted, and fued; statistical 
tools help psychologists design tests that 
are reliable and valid. Tests have to be ac- 
curate to ensure fairness to the employee 
and the company — and to keep the compa- 
ny on solid legal grounds when personnel 
decisions are challenged. 

LITIGATION SUPPORT There are 
many areas of the law that virtually require 
the use of statistics in helping to determine 
whether a violation of the law has oc- 
curred. These include employment dis- 
crimination, deceptive advertising, anti- 


trust issues, jury selection, damage 
determination, and earnings forecasts. 

Most litigation-related statistics con- 
cern analysis of already existing data, but 
some issues (deceptive advertising) may 
call for new data collection by means of 
surveys or experiments. If you’re analyz- 
ing existing data, standard statistical pack- 
ages are likely to handle almost every- 
thing. 

DIAGNOSTICS Finally, you need diag- 
nostic procedures for your analysis to see if 
there are failures of the underlying as- 
sumptions, and if so, how serious. Regres- 
sion diagnostics, including measures of in- 
fluence and collinearity, are the best 
known. 

USE WITH CAUTION Software in the 
hands of unskilled users can be dangerous. 
Some numerical analysis packages are just 
too easy to leam: they allow people who 
know nothing about their data, nothing 
about statistics, and very little about their 
substantive area to obtain results easily. 
Although PC-based programs have the ad- 
vantage of spreading statistics to a broader 
base of users, they have the disadvantage 
of providing power beyond what some 
people can handle. 

PCs VS. MAINFRAMES The first com- 
mercial statistical software appeared in the 
I96()s, Often just collections of separate 
routines, these packages required main- 
frames and were slow, hard to use, and of- 
ten inaccurate. Quality improved in the 
1970s, although there were still only a 
half-dozen general-purpose programs. 
Now there are hundreds of stat packages 
for the PC. Some follow mainframe mod- 
els, and there are numerous special-pur- 
pose packages that don’t exist in main- 
frame or minicomputer versions because 
the mainframe market is too small relative 
to the cost of developing mainframe soft- 
ware. PCs offer other advantages as well: 
generally superior technical support, over- 
night bug fixes (sometimes), better graph- 
ics (especially dynamic graphics such as 
scatter plots), and faster throughput. How- 
ever, PC software often restricts the size of 
the data sets you can analyze. 

After 20 years of working with numeri- 
cal and statistical analysis software on 
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computers of all sizes, I’ve developed a 
vast preference for analysis on the PC, al- 
though I still maintain a mainframe ac- 
count for big data sets. On the PC, I work 
with three general-purpose packages and 
occasionally use five others, plus a number 
of special-purpose programs. Unlike your 
experience with mainstream applications 
(word processing, spreadsheets), where 
one program usually fulfills all your needs, 
you’ll probably find that no single program 
has all the features you want. 

WMATS INSIDE To serve the needs of 
scientists, statisticians, and technical pro- 
fessionals for specialized software, we’ve 
devoted this issue of PC Magazine exclu- 
sively to numerical analysis. We’re focus- 
ing on three key areas; 

■ Statistical analysis. More than 200 
packages exist for PCs. We culled the field 
to 30 major programs in two categories: 
basic statistical analysis, covering descrip- 
tive statistics, regressions, variance analy- 
sis, discriminant analysis, cross-tabs, non- 
parametric tests; and advanced statistical 
analysis, with additional piocedures, pro- 
gramming features, and the ability to han- 
dle bigger data sets. Additionally, we ex- 
amined another 19 specialized software 
packages falling into the following catego- 
ries: forecasting, econometric modeling, 
and special interest. 

E^h program was tested for suitability 
on five tasks representing common, real- 
world applications: quality control engi- 
neering, biological research, marketing re- 
search survey, social science research, and 
forecasting. 

■ Scientific graphing. These ten pro- 
grams handle larger data sets and contain 
graph types unavailable in most main- 
stream presentation graphics programs. 
We also discuss the abilities and limits of 
the better mainstream graphics programs, 
such as Micrografx’s Graph Plus and Mi- 
crosoft Chart. 

■ Equation solvers and mathematical 
toolboxes. These 16 programs, including 
MathCAD, Eureka, and TK! Solver Plus, 
serve as free-form electronic slates to cre- 
ate and solve equations that would throw 
1-2-3 into a tailspin. Since few mainstream 
word processors can digest equations, 
some programs also offer passable manu- 
script printing capabilities. 


Fill In Any Form 
QuicklyAnd Easily 
OnYdurPC. 


FormFUler 2.0. The Complete Form Fill-In System. 


Consider all of the existing forms that 
you’re required to fill out — airbills, 
government forms, insurance claim forms, in- 
voices, purchase orders and others — how do 
you accurately, quickly, professionally — and 
above all, easily fill in these existing forms? 

The answer is FormTiller Version 2 — the 
complete system for filling in forms on any PC 
and printer — in just minutes! 

Precise Spacing Capabilities 
And Unmatch^ Fiexibility. 

FormFiller will fill in absolutely any form, 
regardless of its complexity (even double- 
sided and multi-page forms!). It also includes 
an innovative system (hat allows pinpoint 
precise spacing for any position on the 
form— and provides over and 
math functions for use within the form. 

And FormFiller now supports virtually ANY 
printer — including the new HP LaserJet Series 
HD Duplex printer and many others. 

New Import/Export Features. 


template’ ’ of the form. Now, the computer 
and the printer are completely synchronized! 
This master template (with a work area of 190 
columns by 240 rows) is then displayed on the 
screen — so you fill in by tabbing directly from 
blank to blank! 

Store your form templates for easy call-up 
and fill-in anytime. FormFiller will even look 
up pieces of information and automatically fill 
them in for you (i.e. part numbers, addresses, 
retail/wholesalc prices, etc.). 

Powerful Math Functions. 

FormFiller has spreadsheet-like math 
capabilities that will perform complex finan- 
ci^/trig functions within forms. Funaions 
available include /n/ema/ rate of return, net 
present and future value, straight-line 
depreciation , principal payment amount, 
mortgage payment amount and over 30 more! 
So you could, for example, tell FormFiller to 
add (he numbers in specified fields, deduct a 
specified discount, and print the total in posi- 
tion on the form — automatically! 


Version 2 has sleek new import capabilities 
Including dBASEn, 111, and Lotus 1-2-3 — so 
you can swap data with virtually any applica- 
tion, eliminating re-entry of data. 

Easier Than Ever To Use! 

Save hundreds of hours of labor filling in 
forms. Simply insert your form into any dot- 
matrix or laser printer and envoke the ‘ ‘print 
grid’ ' command. FormFiller will actually print 
numbered horizontal and vertical lines right 
on the form. You simply enter the coordinates 
for each blank on the form into the computer. 
From these, the system creates a ‘ ‘master 

BLOCPublishing 

tiOOSW' 17th Avenue. Suite 765. 

CoralGables, FL33134 
CIRCLE 140 ON READER SERVICE CARD 


■ SPECIAL OFFER! 

S * 'The FormFiller Sampler'* 

J A special version of FormFiller that in- 
I dudes the Federal Express 
J .Airbill template. Sow just ^ 

I Return ihisaH/ptw thing \nlh chtti ormone* tmlerlo 
I theMldre\yb(iti» *lai]i>nlm.OSL) NoiTedniards 

■ .Ik) orfk, 


for FormFiller... Jmt$l49 

Or Order Direct (800) 888-2562 

Availableon 5i4 orjfi inch diskettes. Runson 
IBM PC. XT. AT. PS/2 or compatibles with 5I2K. 
VISA. MasterCantandAMEX. AddS4. SOforsbipping. 
Florida residents add 6 percent sales tax. International 
orders add S to no Include street address— no P O. boxes. 


FormFiller 


Copyr/gbl OMitl. HKX: INsbilsbingCorp FormFlUerisatrademarko/BLOCPuhlisbingCorp. 
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Headstart mi 




At Vendex we design every 
computer as a complete 
system. We inte- 
grate peripherals 
usually offered 
only as options. 
All you have to 


5V4' and Diskdrive 
Both Standard 


Performance. I 

The heart of the ! 

Headstart system is a 
12MH2 80286 processor with a hefty one 
megabyte of standard RAM . Our hard drive system 
delivers a full 32 megabytes of storage operating at 
28 milliseconds with astonishingl tol interleave. 

But we don't stop there. 

True 16 bit built-in VGA Graphics is component 
matched for high speed and clarity. Even our 101-key PS/2 
type keyboard nasoeen tailored for speed and durability. 


Expandability. The Headstart nr is engineered 
for your future applications. It has been designed to give 
you 3 empty full-sized expansion slots for networking or 
accommodating the many diverse peripherals that are 
available today and tomorrow. 

In fact, the HeadStart HI" is truly OS/2 ready. You can 
add two full megabytes of RAM without having to buy 
anv additional boards. 


add is electricity. 
So your HeadStart III ’ is 
productive from the moment you open the box. 

Convenience.The HeadStart Iir incoiporates both 
a 1.2 megabyte 5.25-inch and a 1.44 megabyte l5-inch 
floppy drive, both standard, so vou don't Have to 
choosebetweenthetwo.Our"f)ridge 
technology" lets you boot a disk from 
either drive and software 
select your drive 
configuration. 

In addition, the low 
profile and small foot- 
print of the HeadStart 
nr make it ideal for 
even the smallest 
workstation. 


Flexibility. Virtually any combination of 
peripherals can be attacheci without ever 
opening the computer. Two serial 
ports, one parallel port, a bus 
mouse port and even 
a game port are 
allstandard. 




Ilf 




Going beyond DOS which is 
of course standard, an unprecedented package of 14 name 
brand programs worth thousands of dollars are included 
FREE with vour HeadStart III.’ 


Support. Our PC. COACH, nationwide toll-free 
hotline is available free to registered owners. 



One system 
with 
unlimited 
possibilities 


H£AD5TARTADVANCmOPERATIM:ENa^l»NME.VTu<tndrnurfcc>(Vmdrx1iKhnuioKM.Inc.lBMis< 
ir«lrinark of lni«m«iHmal Bu»in»» MKhiiw* Corp StS DOS 3 3 and C VV BASIC arv trademarks of MicrotoA. 

Inc FRAMEWORK n is a (rademark of Ashftm-Xiie 3-DCRAPHI5isatTademarkafIVnMn« FIOPPYDRJVER 
uatrademarkafConcMVchnokigin X-TREEiaatradcmaikofE«ecunveSy«Rnstnc SPLASH' tsatrademark 
of Spinnake Software Cocpoeation COMPUTER-EASEuatrademarkof Arrakulechrtologtea CHESSMASTER 
2D06. mams beacon TE^HES n?INC and TWIST k SHOUT are trademarks of Softwareldolworits. Inc 
HOW TO USE TOUR PC is a trademark of Amrncan Traiiting International BOOKMARK is a trademark of 
Intellisoft International. PUBU^-rTisa trademark ofTuneworks, Inc ClWWndexTiKhnokigies.Inc 
All Rights Reserved VENDEX TECHNOLOGIES INC 40 Cutter Mill Road. Suite 438. Great Neck. Nen' Tbrk IlOZI. 


SPECIFICATIONS 


MICROPROCESSOR: lntcl»02M'U 
SPEED: UMHa SSwIlchabIc 
BIOS: Award • 8UILTIN RAM: IMegahyle 
EXPANDABLE TO: 3 mtgaSyles 
POWER SUPPLY: US watts UO 220swilchab)e 
KEYBOARD: 101 key PS 2 compatible 
GRAPHICS: VGA Aulosync 
FLOPPY DRIVES: one S.2S*I.2 megabyte, 
one 3.5*1.44 megabyte 


HARD DRIVE: 32.1 megabyte. 28 millltecondi, 

1:1 interleave 

BUILT IN INTERFACES: Parallel. 2- RS232 serial. 

EXPANSION SLOTS:3available • MOUSE; SUndard 

SOFTWARE: DOS 3J, GW Basic. HeadSUrt Advanced 

Environment, Floppy Driven Framework II, 3-0 Graphics. 
ATIandCompoter-EEZ Tutorial Software. Xiree harddisk 
managet Publish-il! Chessmaslet 2000, Splash VGA paint 
program. Bookmark, plus Twist and Shout. 


VENDEX 


\4EAtSlAFJm 

Built to be compatible with you.™ 


Call toll-free... 

1 - 800 - 882 - 1888 . 

To find the dealer 
nearest you or 
for more infor- 
mation about the 
Headstart lll'and 
our full line of advanced 
computer systems. 
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Howto 
avoid making 
backupa 

Make Irwin* do it. 

An Irwin tape backup system, that is. 

So go home early. Because an hwin system will 
back up your data, your programs, your breakthrough 

ideas— all automatically. 

No complicated 
commands. 

No sloppy floppies. 

Our EzTape* software 
makes it easy to store 

whatever data you want. Whenever you want. 

It doesn’t matter whether you’re backing up a PC 
or a Mac. 

An hwin backup system works with them all. 

Along with all the popular local area networks. 

Providing up to 150 megabytes of reliable storage. 

In fact, with its patented AccuTrak™ precision 
tracking technology, you can transfer data from a PC 
to a PS/2 to a Mac and back again. 

Something that would throw a floppy right off 
its track. 

All in all, that’s why more people rely on Irwin 
minicartridge systems to do their badmp than all 
others combined. 

Just caU 1-800-BACKUPl for the 
dealer nearest you. 

Because the best way to make 
backups is to avoid it. 

01909 Inna MacnctK britoii*. he . 2101 CoRiRtomaaRk BM . Aaa Artae Ul 49106. Irwttand Eilkpe aie recMcieO tJidemarh* end Accu1>ik I* a tnOeawrk 
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STATISTICAL ANALYSIS • ROBIN RASKIN 


STATISTICAL SOFTWARE FOR THE PC 

TESTING 

FOR 

SIGNIFICANCE 



Statistics are the stuff that decisions are made of. But 
when it comes to choosing a stat package, suddenly statistics 
don’t make the decisions; they create the need for them. Unlike 
spreadsheets, word processors, databases, and other general- 
purpose software tools that tackle their work with similar con- 


ceptual frameworks, each stat package 
plays by its own set of rules. Of the pack- 
ages we looked at in these reviews, you’ll 
be hard pressed to find any two that are 
alike in their “look and feel” or methcxl- 
ology. 

Because one PC stat package is so dif- 
ferent from another, you’ve got to do a bit 
of self-analysis before you attempt any sta- 
tistical analysis. Some users find wrestling 
with the gargantuan programs, typically 
descended from mainframes, worth the in- 
vestment. These products offer a statistical 
smorgasbord of ftinctionality . Others hone 
in on a more modest set of procedures con- 
tained in a more manageable product. Still 
others with highly refined special interests 
may opt for a dedicated prc^uct that docs 
one thing, such as financial forecasting, 
and does it well. Some want to take advan- 
tage of the PC’s marvelous capacity for 
graphics and graphical interfaces; others 


want their packages clean, lean, and porta- 
ble. 

Our early research uncovered more 
than 200 commercially available stat pack- 
ages for PCs. (There are several hundred 
shareware packages as well. See the side- 
bar “Shareware and Free Statistical Soft- 
ware.”) We chose to review 48 packages 
that cover a broad range of statistical appli- 
cations. The packages examined in this is- 
sue indicate the scope of statistical soft- 
ware; they are not intended to be an 
exhaustive list. What they clearly indicate 
is that there are stat packages out there to 
meet your needs quite well. 

Pigeonholing the products gave us a 
clearer perspective of the broad statisical 
market. Our categories — Advanced, Ba- 
sic, Econometric Modeling, Forecasting, 
and Special Interest — suggest the general 
tenor of each program. 

The Basic statistical analysis tools cov- 
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er a variety of fundamental statistical pro- 
cedures; descriptive statistics, regressions, 
analysis of variance, discriminant analy- 
sis, cross-tabs, nonparametric tests. Some 
packages offer considerably more depth 
than others. I like to think of this category 
as the Stat 101 course for the PC. Our Ad- 
vanced statistical analysis category in- 
cludes many of the leading full-powered 
stat packages. These are large, compre- 
hensive programs that load on the extra 
statistical procedures, data handling, and 
programming features. 

We also took a detailed look at Fore- 
casting and Econometric Modeling pack- 
ages, in part because of the appeal this 
slice of statistics has to our readership. The 
forecasting packages are masters at em- 
phasizing trends over time. They offer 
techniques to look at and adjust the past to 
model the future. While some of the gener- 
al-purpose stat packages can produce fore- 
casts using time-series analysis, they lack 
the nifty automatic model-selection capa- 
bilities of dedicated forecasting programs. 

Finally, in order to answer more- 
streamlined needs, we looked at a sam- 
pling of Special Interest software, includ- 
ing two quality-control engineering 
packages, masterful at separating the “vi- 
tal few” from the “trifling many” in a 
data set. And we evaluated some packages 
that exist for a specific statistical routine, 
such as A-Cross, which handles only 
cross-tabs, and two packages that handle 
only survey data. 

HERE TODAY, REVISED TOMOR- 
ROW “Stat packages are curious , ” say s 
Gerard Dallal, one of our reviewers and a 
statistician at Tufts. “The players stay the 
same, but the winner keeps changing.” 
Most of the key players are in constant re- 
vision. Older packages that failed to get a 
face-lift, such as Sigstat and NWA Statpak 
are quickly falling from grace. At least one 
relatively new package — CSS, from Stat- 
Soft — though a bit uneven in its present in- 
carnation, is projected to improve tremen- 
dously by the next go-round. The 
statistical software industry is flu- 
id — that’s good for product evolution and 
terrible for making a purchase decision. 
You’ll need to read these reviews through 
a crystal ball since a good portion of the 
products reviewed here promise revisions 


in upcoming months. 

Sadly, the revisions aren’t only to ac- 
commodate cosmetic improvements and 
tack on more features — bugs are as com- 
mon in the PC stat package landscape as 
they are on a June day in Maine . Consider- 
ing the myriad types of data that users mn 
through these programs, it’s easy to under- 
stand how one particularly oddball data set 
might cause unpredictable results. Some 
on-the-ball vendors give you a bug fix 
overnight. The best of the bunch will no- 
tify the entire user base, but most deal with 
a resolved bug as a single-user issue. Some 


Bugs are as 


common in the PC 


stat package as 


they are on a June 


day in Maine. 


less conscientious vendors mutter “Oh 
yeah ... we know about that one” under 
their breath and hope you don’t call back. 

IN STATS WE TRUST? When you get 
right down to it, the phrase easy-to-use sta- 
tistics, like military intelligence, is an oxy- 
moron. Statistical packages, especially 
PC-based, menu-driven ones, can look de- 
ceptively simple. Those of us intoxicated 
with our success in mastering word proces- 
sors, spreadsheets, and databases may be 
led down a path of roses by a sweet-smell- 
ing stat package. These packages can give 
the appearance of doing meaningful work, 
when the results are nonsense. 

Here’s a case in point: when we devel- 
oped the biological research task in our 
testing script (see “A Day in Five Lives: 
How We Tested Statistical Analysis Soft- 
ware”), we ran our analysis of variance on 
RS/1, Version 12.1, and sent the answers 
to our unsuspecting reviewers. Only when 


none of the reviewers could match our an- 
swer did we discover the bug in the RS/1 
algorithm. {Editor's note: RS/l’i vendor, 
BBN Software, is aware of these bugs and 
says the algorithm errors will be corrected 
in Version 4.0, which is due to be released 
in the first quarter of 1989.) Read these re- 
views and you’ll see that RS/1 has plenty of 
company. 

In an optimal world, it would be nice to 
run a few known-quantity sample analyses 
through a program and compare the results 
before you purchase. Short of that, if you 
don’t have an in-depth statistical back- 
ground, it’s important to choose a package 
that emphasizes tutorials and examples 
and offers a huge dose of customer sup- 
port. All of our reviewers have reported 
their findings on these matters. Of the 
large packages, SPSS/ PC + has an excel- 
lent as well as leviathan series of documen- 
tation. Minitab Statistical Software is a 
more modest program that doesn’t skimp 
on documentation either. 

One often-overlooked feature of stat 
packages is the presence of good diagnos- 
tic tools. If a program doesn’t provide you 
with an array of tools to test and validate 
your assumptions, your results may be 
shaky. Some programs make routine 
checks of your variables and inform you 
that your results may be problematic. Oth- 
er, more-sophisticated diagnostics can 
help you to ascertain whether a particular 
statistical technique is the best, given the 
nature of the data. Both the SAS and SPSS/ 
PC+ programs give you the tools for test- 
ing your assumptions; those with program- 
ming facilities let you handcraft sophisti- 
cated diagnostics of your own. 

DEPTH VS. BREADTH Stat packages 
lend themselves well to the old toolbox 
analogy. There’s the $10 hammer, screw- 
driver, and pliers set. You build the proce- 
dures you need using the basic tools. For 
example, many of the programs we looked 
at didn’t have reliability procedures, but 
these could be hand-built using a series of 
tests. Minitab Statistical Software is a rela- 
tively simple program, but because of its 
macro and looping features, you can easily 
add missing functions. People who like to 
do it themselves or those on a shoestring 
budget may enjoy this approach. The big 
players — SPSS/ PC +, SAS, and BMDP/ 
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PC — offer the $100,000 toolkit, so when 
you need a Number 12 long- 
handle Torx driver, it’s there. 

The more-modest stat packages tend to 
be fine if you aren’t too ambitious or too 
novel. Generally, they’re heavy on de- 
scriptive statistics and often have proce- 
dures for only a subset of statistical ana- 
lyses. They tend to lack robust data- 
management capabilities, often don’t 
support publication-quality graphs, and of- 
ten skimp on important, but easily over- 
looked, features fundamental to any rea- 
sonable analysis, such as the ability to 
import nonnumeric data. 

Smaller, more vertical packages tend to 
be easier to use, and logically so. The full- 
blown area of statistics is complex, and 
many different pieces add to the complex- 
ity. Someone who does one thing, like 
time-series analysis, over and over will 
have an easier job than someone who 
needs to do everything once. 

An attractive middle-road solution to 
the depth vs. breadth dilemma is a modular 
approach. SPSSIPC+, SAS, NCSS, CSS, 
RSI I, and BMDPIPC all offer base prod- 
ucts that handle a good amount, to which 
you can add on various modules. Bear in 
mind, however, that a company’s schema 
for deciding what to include and what not 
to include in the base package is not always 
judicious. Some, like Systat, make obvi- 
ous delineations: you can buy it standalone 
or bundled with Sygraph, the graphing 
component. In addition, the vendor has ad- 
ditional offerings, from a low-cost stat 
package for the nonstatistician, to survival 
analysis modules. Others, such as Scien- 
tific Computing Associates, offer a slew of 
stat products, collectively called the SCA 
Statistical System, that can be mixed and 
matched based on your requirements. 

General packages designed to make 
statistics attractive to the world at large are 
also making a mark. Exec*U*Stat at- 
tempts to make statistics a part of everyday 
business by combining statistical functions 
with, of all things, address-book, calcula- 
tor, and calendar accessories. Maybe it’s 
for the businessmen who want to know the 
mean cost for lunches this month? 

DATA-HANDLING TOOLS Whether 
it’s a $10 toolbox or the full-blown work- 
shop, incorporating computational tools 


for performing statistical analysis is only a 
portion of what a good package should do. 
It doesn’t matter how well executed an 
ANOVA (analysis of variance) routine is if 
you can’t import or export the data and 
massage it in the interim. The supporting 
players — data import and export, data 
editing, data listing, data generation, and 
finally data management — are equally im- 
portant. 

Data handling and management are 
what separate the wheat from the chaff. 
The best packages let you interactively in- 
volve yourself with the data, using a full- 


The best 


packages let you 


interactively 


involve yourself 


with the data. 


screen editor. They include techniques for 
data verification: checking for ranges and 
valid values. They also include compre- 
hensive data-listing capabilities, allowing 
the user to select a conditional subset of 
cases from the data set. 

To be truly useful, a package should 
have robust data-transformation 
and -manipulation techniques. You should 
be able to insert, join, sort, transpose, and 
split data sets. You should easily be able to 
transform a data set, using a variety of 
functions and equations, and optimally 
you should be able to watch your data in a 
spreadsheetlike display as it undergoes the 
transformation. 

The best packages can recode variables 
and deal with missing values through im- 
putation. Other simple courtesies, such as 
the program’s allowing you to name a vari- 
able MALES instead of VARIABLE 1 and 
allowing you to import nonnumeric data, 
should be, but weren’t, de rigueur features 


included in stat packages. 

Most of the packages fell short of meet- 
ing these data-manipulating requirements. 
In addition to their many documented limi- 
tations, we stumbled across a potpourri of 
undocumented program limitations. For 
example, SCA Statistical System couldn’t 
import more than 72 columns, and Turbo 
Spring-Stat had a problem with password 
routines. And just where you’d least ex- 
pect it, unnerving limitations appear. For 
instance, the powerful SPSS/ PC + handled 
descriptive statistics with only three places 
after the decimal point. Using the tiny 
numbers in our engineering data, our re- 
viewer had to scale the data and then re- 
scale it to get a meaningful answer during 
testing. 

The results of poor data handling are the 
Paul Bunyan stories of the stat community. 
A classic case involves a data set of about 
2,500 cases that produced a series of re- 
gressions indicating a startlingly high fre- 
quency of sex between married subjects in 
a 4-week period. A close inspection of the 
data revealed that four cases were reported 
as 88 times per month. It was discovered 
that 99 was the “missing value” code, and 
it was eventually suggested that the key- 
punchers, entering 8s instead of 9s, were 
the culprits. When the “big four” cases 
were deleted from the regressions, the 
signs on all the crucial coefficients 
changed. A few data-entry errors were 
driving the regressions. 

Another famous tale of bogus data col- 
lection is in the recording of cat tempera- 
tures. It seems a couple of the felines in 
this study were dead— a factor that seri- 
ously affects body temperature. “In statis- 
tics, you’re looking for the structure and 
the usual,” says Philip R. Bums, a statisti- 
cal analyst at the Vogelback Computing 
Center of Northwestern University, “but 
you need to have facilities to look for the 
unusual as well.” 

A TYPIST OR A MOUSE? The raging 
command versus menu debate is no differ- 
ent with stat packages than with other ap- 
plication areas. Menus guide the novice 
and the casual user through an analysis in 
an organized fashion. While this method 
can limit the flexibility of the program, the 
vendor is making a series of intelligent de- 
cisions for you. 


PC MAGAZINE ■ MARCH 14, 1989 
105 


Copyrighted materiaJ 


STATISTICAL ANALYSIS 


Statistical Analysis Glossary 




ESP graphically displays the results 
of an auto-correlation. 


ANOVA Analysis of variance (ANOVA) tests hypotheses about differences in the mean values of 
one variable across two or more groups. 

Example: You could use ANOVA to determine how the mean of employees’ salaries varies 
across departments. 

ARIMA and ARMA Auto-regressive moving average (ARMA) and auto-regressive integrated 
moving average (ARIMA) models are two popular ways of characterizing the changes in one 
variable over time. These models are used for time-series analyses. 

Example: Use ARMA or ARIMA models to show how the sales of some item change over a 
period of time and to forecast future sales based on past performance. 

• Auto-correlation Auto-correlation measures the degree of association among the values of 
a single variable measured at different times. 

Example: Measure the sales of an item every month and use auto-correlation to show how 
closely monthly sales figures correspond. 

Canonical correlation Canonical correlation measures the degree of association between two 
sets of variables. 

Example: Math and verbal test scores might be one set of variables, while such factors as 
education and experience form the second set. The second set of variables would be used to 
explain the first set. 

Cluster analysis Cluster analysis groups similar variables and obsen/ations together, cutting 
down the number of variables you have to work with. 

Example: If one person is responsible for a number of tasks and performs several of them well, 
cluster analysis could determine whether these tasks can be grouped together as a single 
variable. 
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This example of a cross-tabulation 
table was produced by Crunch. 


Correlation A correlation measures the degree of linear association between two variables at a 
specific time. 

Example; Correlation could determine the degree of association between salary and length of 
employment. 


9 Cross-tabulation table A cross-tabulation table displays frequency counts in groups formed 
by the values of two or more variables. 

Example: Use a cross-tabulation table to show how many females and males are working in 
each department of your company. 

Data transformation Data transformation is the process of applying mathematical operations to 
variables. Transformations involve arithmetic operations like addition and subtraction; exponen- 
tial. trigonometric, and probabilistic functions; and other operations, such as lagging data cases. 
Example; You want to compare employee salaries based on annual figures, but your office 
includes both full-year and seasonal employees. You can adjust their annual salaries to reflect 
the number of hours they actually work by using a data transformation. 

Dependent variable A dependent variable is an unknown quantity — a variable you're trying to 
predict or explain. 

Discriminant analysis Given two or more groups of data, discriminant analysis finds a set of 
weights that allows you to classify people or things Into groups. 

Example: By knowing someone's voting patterns, you may be able to classify that person as a 
Republican or Democrat. 


Factor analysis Factor analysis techniques use correlations (or similar measures) to find 
similarities among variables or observations. The intent is to reduce the number of variables while 
retaining as much of the original information as possible. 

Example: See cluster analysis (factor analysis and cluster analysis are often used for similar 
purposes). 


P C 


Independent variable An independent variable has a known value and is used to explain or 
predict dependent variables. 
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Log-linear model A log-linear model tests hypotheses based on a cross-tabulation table, using a 
notation similar to that (or analysis of variance models 

Example; You go on an employee picnic and a number of people get sick. Having determined 
who got sick and what foods they ate. you can use a log-linear model to determine which food 
was the most likely cause of the sickness. 

MANOVA See multivariate analysis of variance. 

Multidimensional scaling Multidimensional scaling attempts to find groups of variables or obser- 
vations that are of similar importance in your analysis. 

Example: Use multidimensional scaling to determine the ways in which one city is similar to 
another, and which factors are most important. 

Multivariate analysis Multivariate analysis involves sets of measurements on two or more 
dependent variables. 


Stata's linear regression displays 
outliers — those points that have 
higher-than-average variance. 



Multivariate analysis of variance Muttivanate analysis of variance (MANOVA) tests hypotheses 
about differences in the mean values of several variables across two or more groups. These 
variables are weighted, using discriminant or canonical analysis, to find the maximum differences 
among groups. 

Example; Use MANOVA to determine bow the mean of employees' salaries and length of 
employment varies across departments. 

Nonparametrlc methods Nonparametric methods encompass a wide variety of techniques that 
make limited assumptions about the statistical distributions of data. Parametric techniques, by 
contrast, make specific assumptions about statistical distributions. 

Example: You have two sets of test scores, one for males and one for females, and you want to 
determine whether one group scored higher. If both sets of scores follow a standard distribution 
(a bell-shaped curve), you might use a t-test to compare the two sets. Otherwise, you would use a 
nonparametric test to compare the scores. 

# Regression Regression measures the correlation between a single variable (the dependent 
variable) and a set of independent variables. 

Example: A regression would describe a salary level based on such (actors as education, 
previous employment, age. and marital status. 

Reliability testing A good survey will include several questions that are trying to get at the same 
point. Reliability testing checks that all answers to such questions are consistent with one another. 
Example: The ten political questions in our social science research task examine whether people 
feel they can be politically efficacious in the world. Reliability testing would determine whether all 
questions were answered consistently. 


Forecast Master graphs a 
time series of 140 data points for 
our forecasting task. 


Repeated measures design A repeated measures design compares a group of subjects in 
terms of some variable, several times (for instance, with respect to an ongoing treatment). A 
paired t-test is a simple example. 



P C 


Scatterplots A scatterplot is a graph on which observations are plotted with respect to two 
variables. 

Example; You could produce a scatterplot of employees' salaries based on their length of 
employment in the company. 

Survival analysis Survival analysis tests hypotheses about data based on life expectancy, 
waiting time, or elapsed time until a specific event occurs. 

Example: Survival analysis could be used to predict how long your computer will keep working, 
based on existing data for PC life expectancy 

t-tests A l-test examines hypotheses about differences in mean values between two groups. A 
paired t-test compares two sets of measurements of one variable Involving the same subjects. 
Example: A paired t-test could be used to test the hypothesis that iron supplements increase the 
red blood cell count of anemic individuals. 

# Time-series analysis Time-series analysis models the change in one or more variables over 
time. ARIMA is an example of a time-series analysis 
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r A Day in Five Lives: 

How We Tested Statistical Analysis Software 


W e explored a number of options 

before choosing a testing model for 
these statistical analysis packages. The 
“could have" scenarios are plentiful. We 
could have gone into the literature and 
culled a few salient data sets to run on the 
programs. We could have turned the 
programs over to statistics mavens. giving 
them carte blanche to do their thing. We 
could have investigated how fast the 
packages perform, although most of us 
agree that this is not a statistician's 
primary concern. Ultimately, in order to 


ensure that our reviewers look at a 
statistical package the way a variety of 
users might, we devised a test we call "A 
Day in Five Lives." 

The test is really a series of five mini- 
scenarios, each detailing a real-life task. 
Together the scenarios determine how 
well these packages stack up — not to a 
series of textbook tasks, but to a series of 
real-life situations in a number of 
application areas. We modeled our tests 
on five areas: 


• Task 1 : Biological research 

• Task 2: Marketing research survey 

• Task 3: Social science research 


• Task 4: Forecasting 

• Task 5: Quality-control engineering 


Each task requires the reviewer to 
conduct a number of different analyses 
and data-handling exercises. Our 
reviewers received ASCII data to import 
into their packages: sometimes field- 
delimited ASCII, sometimes free-field. 
They also received the data in .WK1 file 
format and tested to see whether their 


packages could import it in this format as 
well. Often the reviewer had to transform 
the data or use the statistical package to 
perform data cleaning. 

Our overviews of the five tasks, 
presented in sidebars throughout this 
statistics blockbuster, will give you some 
idea of the scope of our testing. 

— Robin Raskin 


A poorly designed menu interface will 
force you to specify everything afresh each 
time you run an analysis. The best of the 
crop record the history of your menu ses- 
sions and let you run them again or modify 
them, not unlike communications pro- 
grams that create scripts by watching you 
log on. NCSS bridges the menu/command 
rift by offering some cleverly designed 
“panels.” You use the panels to build up 
procedures that can be saved and reused as 
a sequence. SPSS/PC +, a masterful re- 
cord keeper, keeps not only a log of your 
session with diagnostics but also a listing 
of output from the program as it runs. 

Command lines are for those who like 
raw power. There’s less overhead and 
more flexibility. Many command-oriented 
programs are available on numerous plat- 
forms. If you use different environments 
regularly, it’s a wise route to go. Some, 


like Minitab Statistical Software and Mi- 
crostat II, successfully use command- 
driven routines without requiring that you 
hold a Ph.D. in statistics, but most require 
you to do a good amount of coursework. 

Those with dual control systems, such 
as SPSS/PC + , SAS, and Stata, let the user 
choose between a command line and a 
menu — an admirable approach. P-Stat of- 
fers an optional MENU add-on to circum- 
vent the complicated syntax of its com- 
mand language. 

Whether the stat package you choose is 
menu driven or command driven, you’ll 
want it to have a program language to auto- 
mate routines and do things your way. 
Packages like RSH and Minitab Statistical 
Software use an English-like syntax that 
most users can master quickly. Others, 
like BMDP/PC, require multiline routines, 
a la mainframe, and are more demanding. 


GRAPHICS One of the best reasons to 
use a PC stat package is graphics. The 
graphics components of these packages are 
evolving the most rapidly. Most of the ma- 
jor products are offering more types of an- 
alytical graphs, as well as better support 
for publication-quality graphs. The better 
packages provide control over annotations 
and labeling; they support high-quality 
output devices and multiple fonts. More 
and more packages are including star 
charts, box charts, and an array of 3-D 
graphics to their repertoires. 

Most exciting is the abundance of new 
graphical techniques being used on PCs in 
a practical fashion. These techniques have 
all been around for a while, but PCs can, 
for a few thousand dollars, make them use- 
ful. Two particularly exciting tech- 
niques — scatterplot matrices and 3-D ro- 
tating point clouds — are PC inventions, 
executed beautifully on NCSS and Systat. 
Brushing, a technique that lets you high- 
light a series of data points in one scatter- 
plot on a scatterplot matrix and have them 
automatically highlighted in the others, is 
used in NCSS, and we expect other ven- 
dors will adopt it as well. 

SON OF A MAINFRAME When it gets 
right down to it, mainframes are still driv- 
ing PC stat software, and economics is be- 
hind it all. In academic institutions you’re 
still frequently stuck with mainframes, be- 
cause it’s less expensive to spend $6,000 
on a mainframe package than to outfit each 
student with a PC and a stat package. Tra- 
dition (not to mention large data sets) also 
plays a strong role in keeping students on 
mainframes. As networks improve and as 
an equivalent amount of money buys more 
technology, things will change. 

A year ago Gerard Dallal grew curious 
about whether there was a need for the sta- 
tistical community to review PC stat pack- 
ages. Hadn’t everyone already made a 
choice, he wondered? In 1987 Dallal sent 
his questionnaire to U.S. university de- 
partments offering degrees in statistics. 
Forty-eight of 1 1 5 responding departments 
said they had not formally adopted a pack- 
age. Among those that had adopted a pack- 
age, the vast majority opted for PC ver- 
sions of good old mainframe stan- 
dards-^A5, SPSS/PC +, BMDPIPC, and 
Minitab Statistical Software. Of all the 
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3X-LINK16 

the LAN ALTERNATIVE ! 



You have multiple PCs, laptops, PS /2s® and ATs. Some 5 1/4" and some 3 1/2" computers. 
You need to move files between any and all of them... 3X-LINK16® IS FOR YOU. 
BESIDES, 3X-LINK16® allows you to share printers and automate backups. 


3X-LINK16, 

Your file transfer solution... 

• is up and running in seconds. 

• connects up to 16 compatible micros through 
their parallel ports. 

• allows you to attach your printer through the 
same port. 

• transfers files at 500,000 bps. 

• copies files from remote micros in background, 
without interrupting remote programs. 

• supports cables up to 400 feet. 

In addition, 3X-LINK16... 

• automates repetitive file transfers with its 
autoscript features. 

• allows you to send messages to any connected 
PC with its Internal E-Mall system. 

• lets you share any connect^ printer with its 
spooling option. 


3X-LINK16 outperforms the competition 


SUMMARY OF FEATURES 

SX-UNKtf 

Lap-Linl(* 

Btooklyii Bridge" 

Maximum number of PCs linked 

16 

2 

2 

Connects to parallel port 

Yes 

No 

No 

Transfer speed (bps) 

500,000 

115,000 

115,000 

Transfers in background 

Yes 

No 

No 

Shares printers in background 

Yes 

No 

No 

Dual window interface 

Yes 

Yes 

Yes 

Cable supplied 

12 Ft. 

6 Ft. 

6 Ft. 

Automated file transfer 

Yes 

No 

No 

Check space before sending 

Yes 

No 

No 

Internal E-Mail system 

Yes 

No 

No 



3X-LINK 16 

Through parallel port 


TO PRINTER 


THE CHOICE IS YOURS! 

3X-LINK16 comes complete with 3 1/2" and 5 1/4" 
software diskettes, parallel connectors, and a 1 2 
foot cable... all you need to connect two PCs for 
only $1 99. Additional stations can be added for 
$1 39 each. 

And you get our 30-day money back guarantee to 
insure your satisfaction. 

The only thing easier than choosing 3X-LINK16® is 
using it. 

For more information or to order 3X-LINK16® , 
contact your local dealer or call: 800 - 327 - 971 2 , 
or FAX: (201 ) 592-0908, or in N.J.: (201) 592-6874 

3X-LINK16, PS/2, Lap-Link, Brooklyn Bridge are registered trade marks 
of 3X-USA, IBM, Traveling Software, White Crane Systems. 



3X USA Corp. One Executive Drive Fort Lee N.J. 07024 

Phone: (800) 327-9712 
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packages designed specifically for PCs, 
only Statgraphics, Systat, and Gauss made 
any inroads. 

Many academics complain bitterly 
about the PC implementations of main- 
frame products. The PC package typically 


has a subset of functions on the main- 
frame, and it’s often difficult to remember 
what’s included in the subset. You may 
spend hours with a routine on the PC to 
find out that the mainframe version has a 
different routine that will halve the time. 


Smaller companies with smaller products 
may be able to implement new techniques 
faster. Certainly the graphics in NCSS and 
Systat make a good case in point. 

SAS, which made its big splash in the 
1970s, wins the mainframe act-alike con- 
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Now Seagate brings mass 
storage within the reach of even 
more people. Our new 21 mega- 
l)\1e ST225R and 42 megab\1e 
ST2r)()R represent a significant 
price breakthrough for half- 
lieight drives. 

But low cost isn't the only 
benefit. The perfonnanee 
characteristics of these drives make th 

well-suited for single-user PC applications. Thej/reTa-ster, easier and less expensive than tape 
or floppies as backup devices for your existing hard drives. .And with an hours, 

they feature the same high reliabiliri’ that’s made Seagate the first name in discanfllni|| tl(hri de. 

You can save not only money but time by pairing either of these dri\ es with Seagate’s own^^^,^ 

STl IR controller. With installation software preloaded on the drive, system set-up is fast and easy.'^**^ 
To find out more about high-quality storage solutions at suiprisingl\ affordable pric-es. contact 
your authorized Seagate deder. Or call Seagate at 8()0-468-DtSC. or 4()8-438-6n5(). 


^Seagate 


The fiisl name in disc drives 
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EASYFLOW 


An on-screen flowchart processor that knows about flowcharts - not just 
/i another ' 'screen draw" program that makes you do most of the work. 
EasyFlow Is a poweriul lull-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 
^ Automatic: Fully automatic text centering within shapes, both hohzontaily and 
vertically. Fully automatic line routing & re-routing. 

Fast: Written in assembly language for speed. 

Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? CtsvFtotv automatically breaks the chart up & prints it in page size pieces. 
w- Standard: AH standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don't take our word for it. PC Magazine says "EasyFlow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". [March 10th 1987 issue, page 270.) 

w- Mouse: Optional but fully supported. 

>■ It prints: On most popular matrix printers including IBM. Epson. Toshiba. HP 
LaserJet. LaserJet-Plus and many others. 

► It plots: On HP7440. 7475. 7550. 7570. 7585B and compatible plotters. 

>■ It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow 

w- Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. 
Rush delivery charge is $10.50 (instead of $2.00) and is available only to 
continental USA and Canada. 

w- Documented: 100 page manual plus over 150 screens of context sensitive help. 
EasyFlowwolYs on IBM PC's. IBM PS/2 and compatibles. Requires 384 K memory. 
DOS 2.0 or higher and an IBM CG/UEG/WGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $ 149.95 -f $2.00 S&H (USA/Canada). $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 



The chan fragment above was produced on an HP LaserJet-Plus and is actual size and 
unretouched. Publication quality chans like this can be produced using only minutes of preparation 
time and seconds of print time. 


HavenTree Software Limited Order Desk: 1-600-267-0668 
PO Box 1093-P Information: (613) 544-6035 ext 49 

Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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test, but the PC version is difficult to learn. 
SAS on the PC can create a window to the 
mainframe, can port data sets in SAS for- 
mat through its proprietary communica- 
tions, and has more data management fa- 
cilities than the other large packages. 
However, many statisticians feel the pro- 
gram has not remained current in its statis- 
tical procedures. SPSS/PC +, weighing in 
at 42 disks (27 for statistics and 1 5 for sup- 
plementary graphics programs), requires 
about 1 2MB and is best used on a dedicat- 
ed PC. 

Despite its largeness, SPSS/ PC + has 
catered to the PC community by offering 
solid documentation, tutorials, publica- 
tion-quality output, and a well-implement- 
ed menuing system. Not all of the main- 
frame functionality is included in 
SPSS/PC-F, and some of the commands 
work differently than on the mainframe 
version. BMDPIPC, once the king of the 
roost, has not attended to cosmetic en- 
hancements. Its results are reliable, but its 
use has fallen off dramatically. 

LOOKING TO THE FUTURE Com- 
puters are driving new statistical tech- 
niques as well as automating old ones. The 
next wave of packages will allow statisti- 
cians to determine the reliability of their 
data and their assumptions more accurate- 
ly, essentially because the computer can 
do the intensive calculations that were pre- 
viously only approximated. One promis- 
ing new technique, bootstrapping, in- 
volves using the computer's number- 
crunching capabilities to construct 
artificial data sets that test the reliability of 
statistical inference. The technique was in- 
vented by Bradley Efron, a statistician at 
Stanford University, 

Undoubtedly, expert systems, already a 
part of forecasting packages, will play a 
big role in widening the circle of users. For 
the rest of us, there’s no better stat package 
than one that contains software-coded de- 
cisions made by a knowledgeable statisti- 
cian. I’d like to be able to sit at my spread- 
sheet and ask it, in English. “Is there really 
a big difference between men’s and wom- 
en’s salaries in this data?” 

— Robin Raskin 


Robin Raskin is a contributing editor of ?C 
Magazine. 
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Brae« & Bealty 


STATGRAPHICSf Sophisticated Data Analysis and 
Gorgeous Graphics— In An Easy-to-Use PC Statistics Package. 


Get the best of both worlds with STATGRAPHICS — 
sophisticated data analysis and a dazzling array of graphics 
in an easy-to-use PC statistics package. 

Powerful Statistics. Realize the full potential of your 
analytical skills. STATGRAPHICS gives you over 250 statis- 
tical procedures including ANOVA, regres.sion analysis, 
quality control procedures, experimental design, multivariate 
techniques, nonparametric methods, exploratory data 
analysis, forecasting, time series analysis, and more. 

Incredible Graphics. Turn the "Ho-Hum” into the "Ah-Ha!” 
STATGRAPHICS includes over 50 types of graphs that 
allow you to analyze your data visually and communicate 
your results brilliantly! 

Easy To Learn and Use. Enter your data using cur fiill-saeen 
editor, or import data directly from your ASCII, dBASE', 
Lotus', or DIF files. STATGRAPHICS is completely menu- 
driven and includes online HELP, a self-paced tutorial, 
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handy reference cards, and a user’s guide complete with 
examples and sample data sets. No wonder InhWorid said 
STATGRAPHICS "makes interactive data analysis and 
knock-your-socks-off graphics easy." 

Why compromise? Get the power of sophisticated data 
analysis and gorgeous graphics with S’TATGRAPHICS — 
all for only $895.* For more details or to order today, call; 

(800) 592-0050 ext. 200 

In Maryland, (301) 984-5123; 

Outside the U.S„ (301) 984-5412 for 
the name of the dealer nearest you. 

Ask about our money-back guarantee! 

STSC, Inc. 

2115 East Jefferson Street 
Rockville. MD 20852 

See us at PITTCON booth 5150 and 5152 



*Sug|(rttetl retail price In V S and Canada tnlrmallonal price* vary; STATGRAPHICS. ilRA.SE. and Ixgutarc reCistered IrademariunfStaiUtkalGraphtcfCani . Ashton-T^te. andUgut IVvrtopmenl Corp- 'V'PrctiwIv 
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Dac Software 

Dac Easy Bonus Pak 3.0 1 1 5. 

Dac Easy Payroll 3.0 59. 

Dac Easy Base 32. 

Dac Easy Graph + Mate 59. 

Dac Easy Light 1.0 45. 

Digital Research 

Gem III Desktop Pub. 1.1 179. 

Gem III Present. Team 189. 

Gem III Wordchart 99. 

Fifth Generation 

Fastback Plus 2.01 1 09. 

Fastback Plus PS/2 1 09. 

Fox Software 

Foxbase + Dev. Sys. 2.10 209. 

Funk Software 

Worksheet Utils. 1 .0 59. 

Sideways 3.21 42. 

Allways 1.0 85. 

Hayes 

Smartcom II 3.0 89. 

Hilgraeve Software 
HyperACCESS 3.31 89. 

intuit 

Quicken 2.0 35. 

Javelin Software 

Javelin Plus 2.02 249. 

Lotus Development 

Lotus 1-2-3 2.01 CALL 

Manuscript 2.0 359. 

Agenda 1 .0 289. 

Express 99. 

MECA 

Managing Your Money 5.0 1 19. 

Tax Cut (for 1988 taxes) 45. 

Microlytics 

Gofer 1 .0 45. 

Wordfinder4.0 35. 

MicroPro 

Wordstar Pro 5.0 SPECIAL! 

Wordstar 2000+ Pers. 3.0 259. 

MIcrorim 

Rbase for DOS 2.1 449. 


TaxVicw Federal (Softview) 

Utilizing the power of 
Miaosoft Windows (run-time 
ver^n irtduded) TaxView 
simplifies 1968 income tax 
preparation. Includes 74 IRS 
approved schedules & forms 
— for direct entry and 
automatic calculation. 
(Requires 80286/80386, min. 
DOS 3.0. 640K. HD. mouse & 
graphics adptr. card) 
(Business) $69 


Microsoft 

Works 1.05 99. 

Excel 2.1 CALL 

Windows 386 2.1 129, 

Word 5.0 CALL 

Monogram 

Dollars & Sense 3.01 105. 

Nolo Press 

WillMaker 3.0 35. 

Paperback Software 

VP Planner Plus 2.0 145. 

Paul Mace 

H/Test-H/Format 2.0 49. 

Nvelope 1 .02 29. 

PCSG 

Lightning 4.82 57. 

Lucid 3-D 1.22 79. 

Peachtree Software 

Peach. Complete II 4.21 157. 

Peter Norton 

Norton Adv. Utils. 4.5 79. 


Harvard (}rapfilca 2.1 
(Software Pebl.) The 
ideal graphics program 
for production of reports 
and visuals on paper, 
slides or transparencies. 
Sophisticated results come 
with true eeise of use. Full- 
featured format options. 
(Business)... $309 


BUSINESS 


Adobe 

Illustrator - Windows Vers 399. 

Adobe fonts CALL 

Aldus 

PageMaker 3.0 CALL 

Alpha 

Advance Keyworks 1 .0 1 75. 

Alpha/Three 1.1 219. 

Alphaworks 1.0 115. 

Application Techniques 

Pizazz Plus /5. 


3-D 1.22 
(PCSG) Work with multi- 
ple spreadsheets stmultaneously. Pop 
up Lucid while working with your word 
processor- Cut and Paste, Build another 
spreadsheet in any cell. This versatile, 
multi-level spreadsheet offers many 
great features. (Business). .. $79 


Ashton Tate 

Dbase IV CALL 

Dbaselll Plus 1.1 CALL 

Multimate Advantage II 299. 

RapidFile 1.2 209. 

Framework III 1.0 CALL 

Master Graph. Pack 1 .0 299. 

Best Programs 

Label Master 3.1 29. 

Bloc Publishing 

Form Tool 2.01 55. 

Borland International 

Paradox 3.0 CALL 

Quattro W/SQZ+ 1 .0 1 65. 

Superkey 1.1 67. 

SkJekick Plus 1 .0 1 33. 

Sprint 1.0 135. 

Central Point 

Copy II PC 5.0 21. 

PC tools Deluxe 4.3 39. 

Computer Associates 

SuperCalc5 1.0 319. 

Core International 

Corefast 2.0 95. 

Crosstalk Communications 
Crosstalk XVI 3.7 95. 




TOPS 

TOPS 2.0 119. 

In Box (EMail) 349. 

Traveling Software 

Battery Watch 1 .0 27. 

LapLink Plus 2.1 85. 

WordPerfect Corp. 

WordPerfect 5.0 239. 

WordTech Systems 

DBXL 1 .2 Diamond 1 1 9. 

Xerox 

Ventura Publisher 2.0 CALL 

CAD/CAM 

American Small Bus. Comp. 

Design CAD 3.1 / 3D each 159. 

Generic Software 

Dot PlOtLvl, 3 35. 

EDUCATION & 
ENTERTAINMENT 

Barrons 

Computer SAT* 35. 

Groller 

The Electronic Encyclopedia CALL 

Microsoft 

Flight Simulator 3.0 35. 

Sphere 

Falcon 32. 

LANGUAGES 

Borland International 

Turbo Pascal 5.0 99. 

Turbo Assemb./Debug. 1.0 99. 


Core International 

62. 

Harvard Associates 

....CALL 

Microsoft 

C Compiler 5.1 

299. 


69. 

Peter Norton 

Norton Assembly Lng 

55. 

True BASIC 

True BASIC 2.03 w/Runtime .... 

57. 


MEDIA 

BASF Diskettes (boxed in 10's) 

5 1/4" DS/DD (360K) preform 12. 

51/4"DS/HD 1.2Mb)... 22. 

31/2"DS/DD(720K) 18. 

3 1/2" DS/HD (1 .44Mb) . 49. 

Maxell and Sony diskettes CALL 

ACCESSORIES 

Curtis 

Printer Stand 18. 

Ruby Plus (fax/modem protect.) 69. 

Safestrip SP-3 19. 

DS-1 Switch Box 33. 

interex 

Cables CALL 

Spike Snr. surge suppressor 28. 

Kensington 

Masterpiece Plus 109. 

DRIVES 

Amdek 

Laserdrive 1 CD-ROM 629. 

Seagate CALL 

Iomega 

Bernoulli Box Dual 20 Mb 1 659. 

Mountain Computer 

Int. 40 Mb. Tape Backup 379. 

Plus Development 

HardCard 40 Mb. (39ms) 699. 

TEAC 

5 1 /4" 360K drive (PC/XT) 85. 

3 1/2" 1,44 Mb (A 77 119. 

EXPANSION & UPGRADES 

AST Research 

Advantage 2 386 w/OK 378. 

Hot Shot 286 399. 

Rampage 286 512K CALL 


BASF Dtsfccttes (BASF Corp.) What the 
industry uses! 100% error frcp, precision 
diskettes from BASF. Available in 3 1/2" 
and 5 1/4" double- & high-densfry formal, 
plus ready-formatted 5 1/4" DS/DD. 
(Media) 


309 


CALL 


25 


209. 


UpUnfc Phu 2.1 
(TrtvcBiig Soft- 
ware) The indis- 

K nsaUe link 
tween your lap- 
top and IBM com- 
patible desktop. 
Transfer data at up 
to 115,200 baud. 
Versatile & easy to 
use. Ind. 3 1/2" and 
5 1/4" disks, plus 
cable. 

(Business)... $85 


Quarterdeck Office Sys. 

DESQView 2.2 

Simon & Schuster 

New World Writer I1 1 .0 

Softlogic Solutions 

Disk Optimizer 4.01 

Software Carousel 2.02 

Softview 

TaxView Federal ('88 taxes) 
Software Publishing 

Harvard Graphics 2.1 

Harvard Proj. Mgr. II 3.0 

Pfs First Choice 3.01 .... 

Pfs First Publisher 2.0 .. 

Pis Profess. Write 2.0 .. 
Spectrum 

Post 'n Profit 

Symantec/Turner Hall 

Q & A 3.0 

SQZ! Plus 1.11 

The XTREE Co. 

XTREEPro. 1.0 






■ Visa and Mastercard accepted. 

■ Your credit card will not be charged until 

order is shipped. 

■ Corporate purchase orders subfect to credit 
approval 

■ All products are covered by 120 day limited 
warranty * 

■ CT residents add 7 5% sales tax. N.J res- 
idenis add 6% sales tax 


SHIPPING 

■ Within continents U.S. ■ S3.00 per order tor 
U.P.S. ground delivery • except as noted 
below 

■ Orders placed MON-THU for 'in-stock* items 

ship within 24 hours. If you are more than 2 
days away from us by U P S. ground, we ship 
2nd-day air at no extra cost - except as notprf j 
below COO order Sl.OOOrnax ^rcharoe V 
$300 J 

■ UPS ground delivery and actual freighi n 
charges apply lor computers, hard disks. J| 
Bernoulli's, tape back-ups, monnors and 
printers 

■ Alaska. Hawaii, outside continental U ^ 
APOrFPO can lor information 

'Defective software replaced immediately 
Hardware replaced or repaired at our 
discretion. ^ 

Item availability and price subiect to 
change without notice 

Software IS not copy protected, except where -< 
marked by asterisk 

CONTEST RULES 1 . Entries must be received on 
or before 6/30/tl9. 2. Winners selected m random 
drawings by attorneys tor Micro Warehouse in^ 
(MWH). whose decisions are final 3 NeXT^^B 
Computer prize subiect to availability 
reserves the right to substitute wholesale 
cash value up to $1 0.000 4 Winners re- 
sponsible lor taxes S. Odds of winning depend 
on number of entries. AH prizes will be awarded. 

6 MWH will announce the winners on or around 
7/31/89 Winners notified by mail Oates subject 
to change at the discretion of MWH If unable to 
contact any winner, an alternate will be 
by random drawing. 7. Contest i$ open to US 
residents, except where prohibited by law 
Employees ol MWH and suppliers not eligible 
8. Pnzes - one NeXT Computer irKluding key- 
board and monnor and 150 software and media 
prizes. 


Battery 
Watch 1.0 

(Traveling Software) Keep track of 
your battery's true reserves, reliably 
and accurately — and recharge your 
laptop before it's too late. Deep Dis- 
charge feature returns NiClad fuU- 
chai^ capacity (Business) $27 

Hercules 


Intel 

8087/80287/80387 co-proc. 
Above Board Plus I/O 51 2K 
Inboard 386/AT 


CALL 

...489. 

CALL 


Just ima^e 
youiself as the 
ofthe most powerful per- 
sonal computer ever built! 

More RAM, mote speed, incomparable CD 
quality sound — THE personal computer of the 19SiO’s. 
All you have to do is enter the MICRO 'WAREHOUSE 
SUPER COMPUTER GIVEAWAY. 

'Your name is automatically entered into the drawing 
when you order fiom Micro Warehouse. Or just send in 
the ofiBdal entry coupon. 

Our helpful telephone staff is standing by, seven days 
a week to take your call. And your otder is processed 
immediately FOR OVERNIGHT DELIVERY. . . 

I'm Kerry, call me at: 


Microsoft 

Mouse w/Painibr.fbus^5er^ 
MSC Technologies 
PC Mouse II w PC Paint ... 


LAPTOPS 

Toshiba 

T1000. T1200HB.T3100/20 CALL 


MODEMS 


Everex 

1200 & 2400 bd. ini 

Hayes 

Smartmodem 12(X)B w/sof. 
Smartmodem 2400B w/sof. 
Practical Peripherals 


Zenith 14 " ZCM-1490 (Zenith Data 
Systems) Superb 14" color monitor 
comUning sharp, brilliant colors with 
superior ergonomics. Flat tension mask 
technology makes saeen virtually glare- 
free. Stunning VGA output 
(Monitors) $699 


MONITORS 

NEC 

Multisync II 

Zenith 

ZCM- 1490 14- flat sern 


Orchid Technologies 


Tiny Turbo 286 
Video? 

VE(3A Deluxe .. 


PRINTERS 


(1-800-DOS-7Q80) 

CIRCLE 129 ON RF>U>PK SERVICE CARD 
Inquiries 2()l-370-0518 te# 201-9O5-5245 

Monday through Friday 
8 a.m. to 1 1 p.m. (Eastern) 

Saturday and Sunday 8 a. m. to 8 p.m. 

MICRO warehouse:*' 1690 Oak Street. 

P.O. Box 1579, Lakewood. N.J. 08701 . 

c 1989. M..ro Warehouse Inc MICROWAREHOUSE ' is a trade- \j 
mark of Micro Warehouse Inc. NeXT is a trademark of Next, inc M 


Citizen 
120D .... 
180D .... 
Okidata 


INPUT DEVICES 

Data Desk 

Turbo 101 Keyboard 

Kraft 


CALL 


ML182 


ML320, ML321 


3-button Joystick 


Logitech 

Hi Rez Mouse (bus only) 


SPEClALt Word- 
star Professional 
Rcl. 5 (MicroPro) 

The business stan- 
dard in word proc- 
essing is now more 
powerful and easier 
to learn. Host of 
new features include 
optional pull-down 
menus. Advanced 
Page Preview, win- 
dows and many use- 
ful add-ons. 
(Business) $229 


i>i«iii 


OFFICIAL EN-rmreOnPON SPWOS' 

Micro Warcboose Chrtsway, 1690 Oak Slrecl, P.O. Box 1579. Lakewood, N J. 06701 

When you order by phone or mail, you are automatically entered in the drawing. You 
can also mail this coupon or call our contest entry line 1-800- 367 -0711. 


Name 


/kddress 

Apt. 


• I • 




The easy way to move files between the SVa'* world of PCs, and the 
3 V 2 " world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386 s and 
laptops all talk to different floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgenls Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
ate three ways to simplify your life in 
a multi-computer office. 

Solution 1: Our 
Bridge-File 5.25 
floppy disk drive. 

A best seller, witl 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 



about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1,2Mb. (IBMls drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 


Solution 2: Our Bridge-File 3.5 
floppy disk drive. 

You get 720Kb 
and 1.44Mb capacities. 

Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
3'/i" machines. 

Now all your PCs can share files 

with your newer systems. 




And here’s the ideal controller 
The Omni-Bridge 
Controller. 

Controls up to four 
drives, so you can mix 
and match 3%", and 
floppy tape drives as you need. This 
hot card gives you big storage, plus 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 


Get your computers talking. 

Call the Sysgen Hotline for the 
name of your nearest dealer. 
1-800-821-2I5I. 

SYSGEN 

INCORPORATED 


Tndenuits: Syst^tv Bridi^Filc. Omni-bhdtie-Syswn Inc4 PS/2-lniemational Business Machines Corporation. 
Registered Trademarli: IBM-lnlermitonal BusinessMachines Coqiorjiion. 


556 Gibraltar Drive, Milpitas, CA 95035 
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Each of these packages houses a kitch- 
en sink of statistical powers. While not all 
advanced stat packages are created equal, 
and while some perform with considerably 
more flexibility and finesse, this group 
shares certain high-level capabilities. 

All of them have programming lan- 
guages that make it possible to handcraft a 
complex statistical procedure. They tend 
to be faster and are able to handle larger 
data sets than their basic counterparts. All 
add high-level operations to their reper- 
toires. Multivariate analysis, time-series 
analysis, factor analysis, nonlinear regres- 
sions — operations of this type separate the 
stat-package men from the boys. Ad- 
vanced packages are more than a simple 
checklist of textbook procedures: they 
have sophisticated data-editing and han- 
dling capabilities and include diagnostic 
routines that test your underlying assump- 
tions. 

Two distinct camps of advanced stat 
packages are emerging. Those descended 
from the mainframe environment are 
hawking portability; those bom on the PC 
ate still feeling their oats, but they're sell- 
ing attractive menu-driven interfaces and 
compelling graphics. 


The BASS System 


^^The BASS System, $399 from the the 
BASS Institute, is a package that will ap- 
peal to users of mainframe SAS who would 
like a SAS-like program for their PCs. 
While BASS has its own command lan- 
guage, most SAS commands ate alia.ses for 
BASS commands. Thus, a user can enter 
the BASS command Run average or the 
SAS command Ptrx: means with the same 
result, 

BASS contains an extensive data lan- 


guage and impressive transformation ca- 
pabilities. including for-next loops and if- 
then-else constructions. Experienced SAS 
programmers will note the presence of the 
Retain statement, which allows program- 
ming across observations. BASS language 
statements can appear in most procedures. 
For example, assignment statements can 
be used to create temporary variables for 
use within a specific procedure. 

BASS makes direct use of character data 
and does not require that it be recoded to 
numerical values. Nearly every procedure 
can produce output data files that can be 
subjected to further analysis by BASS. 

BASS allows the designation of dynam- 
ic variables whose values are functions of 
other variables. Only the definitions are 
stored; the values are recreated at runtime. 
This can lead to huge savings in space 
when dealing with large data sets. 

The manual is concise and well written. 
Experienced SAS users will be tempted to 
make the mistake of skimming the docu- 
mentation — a mistake because the manual 
can teach you almost as much about SAS as 
it can about BASS. 

The BASS Institute maintains a BBS 
for users to report bugs, seek technical as- 
sistance. and upload problem data sets. 
Answers to queries ate posted on the board 
within 24 hours of receipt, and the BASS 
Institute quickly makes fixes available for 
reported errors. 

Potential users should be aware that 
BASS procedures ate not full implementa- 
tions of their SAS counterparts. For exam- 
ple, the Plot procedure cannot produce 
coded scatterplots. Coded scatterplots are 
displays in which a variable such as gender 
(containing the values M and F) is used to 
specify the plotting symbol for each case. 

Furthermore, none of the linear mod- 
els' procedures produce regression diag- 
nostics to help evaluate the appropriate- 
ness of the fitted model. Residuals must be 


constructed manually by using predicted 
values saved in a BASS data set during the 
model-fitting procedure. 

The ANOVA procedure doesn't allow 
multiple comparisons. There is no equiva- 
lent of the SAS Proc GLM's Means state- 
ment. Multivariate and repeated mea.suies 
analysis of variance ate not yet implement- 
ed, nor can the user specify the error term 
to be used for evaluating particular effects. 
And the ANOVA procedure does not ana- 
lyze nested designs properly. 

Other limitations have to do with the 
way certain procedures are implemented. 
BASS automatically sets illegal values (let- 
ters in numeric fields, for example) to 
“missing” without flagging them. This 
speeds up BASS processing time but places 
an extra burden on whoever creates the 
raw data file. 

Implied variable lists are not allowed, 
and there is no way to display more than 
one box-and-whisker plot on a single page 
for easy visual comparison of subgroups. 

Another problem with the package is its 
Count procedure: it's terribly slow. A task 
requiring the generation of 23 frequency 
tables horn a data file of 1 .550 people took 
more than 20 minutes on 10-MHz AT both 
with and without a math coprocessor. The 
same task took Syslat 5 minutes without a 
coprocessor and 2Vt minutes with a co- 
processor. 

The Plot procedure can display only 
one digit to the right of the decimal point 


fact 

FILE 

Thf BASS System, 

Version H8. 10 
BASS Institule Inc, 

P.O. Box 349 
Chapel Hill. NC 
27514 

(9l9)4H9-0729 
List Price: S399, with9tmay money-back 
guaraniee. 

Requires: 384K RAM. IX)S2.0orlalcr. 
Hard disk recommended. 

In Short: BASS runs many SAS comniand 
files with minor changes, if any. However, 
(he program's siaiislicai niutines arc not 
complete implementations of their SA5 coun- 
terparts. Not C4^y pnMeeicd. 
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when labeling the vertical axis of a scatter- 
plot. In one example, involving observa- 
tions that ranged from 0.12548 to 
0.12553, the only value appearing on the 
vertical axis was 0.1, rendering the display 
utterly unreadable. Similarly, the Chart 
procedure bases its histograms on the inte- 
ger portion of the data. The same data set 
as above resulted in a histogram with just 
one bar. 

These limitations aside, what The BASS 
System does, it does well, and the package 
is worth a look for those whose analytic 
needs can be met by its capabilities, BASS 
comes with a 90-day money-back guaran- 
tee to encourage potential users to evaluate 
the package on their own computer run- 
ning their own applications. The BASS In- 
stitute reports that an update scheduled for 
the first half of 1989 will address most of 
the concerns — the speed of the Count pro- 
cedure in particular — mentioned here: 

— Geraixl E. Dallal 


BMDP/PC 


wFor over 20 years, BMDP, from 
BMDP Statistical Software, has been gen- 
erally regarded as one of the premier main- 
frame statistical packages. Yet while the 
program has been respected and praised 
for its excellent and complete statistical 
abilities, it has been no deep secret that the 
package is also hard to use. Many people 
use BMDP on their mainframes in much 
the same way as I did: to check and expand 
upon the results from other packages. 

When BMDP was first potted to PCs 
several years ago, it still suffered from the 
same weaknesses. However, Version 
1988 ($395) .shows a number of improve- 
ments, including an extensive and excel- 
lent data-management capability, a full- 
screen editor, extensive on-line help, high- 
resolution graphics with multiple font 
choices, plus some new statistical proce- 
dures, including corretipondence aniysis. 

While these changes have not solved all 
of BMDP/PC’s ease-of-use problems, 
they have certainly alleviated them. As a 
result, BMDPIPC, Version 88. 10, is more 
interactive than ever. Still, there is plenty 
of room for improvement. Whereas a fully 



A normal distribution 
curve produced by 
BMDP PC to test 
whether the data fol- 
lows a normal distribu- 
tion. If the data 
graphed here were 
normally distributed, 
all points would lie on 
the 0 line. 


interactive package would execute a single 
command line as the user entered it and 
then return control of the program back to 
the user, one must still write multiline 
commands in BMDPIPC. 

At least two of what BMDPIPC terms 
paragraphs are necessary to tun each sta- 
tistical program: an input paragraph telling 
the program what data to use, and a statis- 
tical procedure paragraph telling the pro- 
gram what to do with the data. The proce- 
dure paragraph must come before the input 
paragraph, so if you decide while entering 
your input paragraph that you want to use a 
different procedure, you must return to the 
main menu, choose the other procedure, 
and then reenter the editor. Similarly, if 
you want to use two different procedures 
on the same data, you must step back to the 
main menu (or to DOS) between proce- 
dures. 

BMDPIPC produces superb statistical 
results, as well as high-resolution graphs. 
The macro facility, including a limited 
looping ability, increases the ea.se of use in 
the batch environment. However, if a sta- 
tistical procedure is not available, the user 
cannot add it to the PC version of the pack- 
age. But if you have BMDPIPC on a larger 
machine, a simple procedure is available 
for importing and exporting special files 
that retain the information describing the 
data — such as names, labels, and missing- 
value flags — as well as the data itself. 

BMDPIPC easily handled the tradition- 
al .statistical portions of the five tasks, in- 


cluding reading the raw ASCII files and 
transforming variables, but had trouble 
with some of the specialized applications 
that asked for procedures not built into the 
package. The worst in this regard was the 
quality control engineering task, since 
BMDPIPC does not offer either x-bar or 
Pareto charts. Similarly, in the social sci- 


■-TQ FACT 
Eafel FILE 

B.MDP/P(\ 

Version 1988 
BMDPSlaliMical 
Software 
144<) Sepulveda 
Blvd..#3l6 
Los Angeles, CA 90025 
1213)479-7799 

List Price; lntr(xlucu>r>- package: S395 for 6 
programs; standard package: SW5 f(»r 1 2 pnv 
grams; $1,695 for 29 programs (both pack- 
ages include Oaio Manager and Ploi En- 
hancer utilities); full package: S 1 .995 for 4 1 
pnrgrams. Separate pn>granis available for 
$60 each, utilities for $95 each. 

Rc(|uires: 64()K RAM . hard disk . math co- 
processor. DOS 2. 1 or later. CGA and printer 
nr plotter required for Plot Enhancer utility. 
In Short: BMDPiPC includes all the pn>- 
grams from the mainframe version of 
BMDP — and they all run the same way. 
BMDPiPC retains iLs exien.sive high-quality 
analytic capabilities. Unfortunately, case of 
use remains BMDP/PC\ weak pt>int. Not 
copy protected. 
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ence research task, traditional measures of 
reliability such as Cronbach’s alpha are not 
present, though with some work on the 
part of the user, applicable results can be 
obtained. 

8MDP/PC had no problem with the 
biological research task, the marketing re- 
search survey (though it has no stub-and- 
banner table ability), and the forecasting 
task. However, the program lacks the 
ability to format the resulting output from 
analyses: you must read the resulting AS- 
CII file into an editor if you want to include 
the output in a report. 

The documentation and technical sup- 
port are both excellent (although the tech- 
nical support people did know I was a re- 
viewer). In particular, the documentation 


Unlike most 


stat programs, 


CSS is entireiy 


menu-driven. 


not only explains each procedure, but also 
offers detailed examples of the output and 
presents the computational algorithms 
used. 

The number of new statistical proce- 
dures included in BMDP/PC seems to in- 
crease with each release, as does the so- 
phistication of older procedures. 
BMDPIPC includes numerous proce- 
dures, and each is among the best in exis- 
tence. Many of these procedures ate also 
unique to this package: you won’t find 
them anywhere else. Such exclusive fea- 
tures include correspondence analysis, the 
ability to describe the pattern of missing 
data, and the ability to use several different 
methods to replace missing values with es- 
timated values. 

BMDPIPC is aimed at professional data 
analy.sts and statisticians. The company 
also sells SOLO, “the standalone solution 
for nonstatisticians," for $149. SOLO, a 


licensed version of NCSS (Number 
Cruncher Statistical System — also re- 
viewed in this section) is clearly a side- 
product for BMDP Statistical ^ftware. 
However, the company intends to be se- 
lective about which aspects of NCSS it will 
sell under the SOLO name. 

— Richard Goldstein 


CSS 


® css, $495 from StatSoft, is a relative- 
ly new statistical analysis package with 
impressive capabilities. The range and 
speed of Version 2.rs procedures are 
comparable with the best PC statistical 
packages. 

Unlike most packages, CSS (Complete 
Statistical System) is entirely menu-driv- 
en; it is designed around a series of mod- 
ules that are called from a central menu. 
Although the complete package requires 
almost SMB of disk space, each module is 
loaded separately; hence CSS will run on a 
two-noppy-di,sk PC. Even on such a ma- 
chine, however, the program’s .speed will 
be adequate for small data sets. 

Menu systems are often easy to learn 
because they display your choices on the 
screen. CSS is more intensively menu-ori- 
ented than are most other menu-driven 
packages. For example, after a given pro- 
cedure, many packages display one or 
more screens of statistical results. CSS, on 
the other hand, presents few results with- 
out menus. This sort of rigidity makes CSS 
easy to leam, but it slows down anyone 
who is not a beginner. 

The package’s data handling should be 
sufficient for most users. CSS can import 
and export ASCII, Lotus 1-2-3, and 
dBASE files. It can concatenate and merge 
files, select cases, and recode variables. A 
lightning-fast spreadsheet-style editor is 
available to examine CSS data files, and a 
programming language called CSS Pascal 
handles complex transformations, includ- 
ing user-defined functions. Up to 300 vari- 
ables and 32,000 cases can be stored in a 
CSS file. 

CSS also comes with FORTRAN, C, 
Pascal, and BASIC source code to read 
and write CSS data files. This is an excel- 


lent idea that will appeal to users with spe- 
cial statistical applications or unusual data 
management or graphics needs. 

Help flies offer general information 
about each module but do not give infor- 
mation concerning specific menu choices 
within a module, limiting their usefulness. 

The accompanying manual includes a 
tutorial intrxxluction to each module, and 
while very thorough on the simpler mod- 
ules — displaying screen images of every 
menu — it is nonetheless deficient in terms 
of describing the more complex modules. 
For example, the general MANOVA mod- 
ule is probably the most complicated fea- 
ture the package offers, yet the manual 
omits important descriptions of how to set 
it up for many designs and tests. Because 
of this deficiency, a good number of users 
will be unable to make full use of the pack- 
age’s capabilities. 

Furthermore, the manual’s index is 
much too scanty. Not only have enuies for 
many complex statistical terms — terms 
that ate often confusing and need to be de- 
fined — been omitted, but there are no defi- 
nitions to be found for standard, common- 
place terms such as mean, median, and 
variance. Still, on the whole, the manual is 
satisfactory. 

CSS includes Intergraph, a custom ver- 
sion of New England Software’s Graph- 
in-the-Box. You can use Intergraph to cap- 
ture data from virtually any CSS screen, 
customize it with labels, titles, and annota- 


FACT 
Ciftci FILE 

CSS, Vmkin 2.1 
StatSoft Inc. 

231‘vE, 13th St. 

Tulsa. OK 74I(M 
(918)583-4149 
list Price: S495 
Requires: 5 1 2K RAM (64()K recommend- 
ed). IX)S 2. 1 or later. Hard disk recom- 
nK*ndcd. 

In Short: A large, integrated statistical pack- 
age with graphics and daiaha.sc management 
capabilities. CS5 is completely nvnu-driven 
and very fast. However, it's clumsy to use. 
and the statistical priKcdures are uneven in 
quality. Its stnHigcsi capability Is MANOVA; 
Us weak point is anoly.sis of marketing and 
survey data. Nt>l copy protected. 
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tions, and then print it as a high-iesolution 
color-bar chart, pie chart, or scatterplot. 
Unfortunately, the range of graph types is 
limited. 

Statistically, this package has many 
strengths. It is especially notable for the 
range of its procedures and the high speed 
with which they execute. And despite its 
accompanying documentation, the flexi- 
ble MANOVA procedure is excellent. 

Still, these strengths must be contrasted 
against a series of unusual design deci- 
sions. Variables, although given names, 
can be referred to only by number. This in- 
vites subtle errors, such as typing v2/ 
when you meant v/2. In addition, the Ta- 
bles procedure will not produce one-way 
tables; that is taken care of by the histo- 
gram function in the graphics module. 

It is also important to note that most 
graphics, as well as ANOVA and MAN- 
OVA, require you to manually enter the 
values designating each category (i.e.. I 2 
3 . . . ). This is something a computer 
should be able to figure out by itself. Akso. 
while you can usually display a list of vari- 
able names and numbers by pressing a 
function key, inexplicably this doesn’t 
work in graphics when you are designating 
which variable to plot. 

CSS is weak when it comes to analysis 
of marketing and survey data. There is no 
way to label variables or values, and char- 
acter variables are not supported. And the 
program doesn’t include data-cleaning 
functions. The inability to weight cases 
means that stratified samples cannot be an- 
alyzed. 

In general, this package should be char- 
acterized as broad and fa.st, but clumsy and 
uneven. Still, it is a new package that has 
been developed very quickly. Its short- 
comings aside, CSS does have a lot of po- 
tential. — Grant Blank 


NCSS 


®VCSS, $99 for the base system from 
Number Cruncher Statistical Systems, is 
very easy to learn and includes numerous 
statistical procedures, superb graphics, 
good documentation and technical sup- 
port — but no flexibility. 



NCSS is a graphics 
marvel. It handles ro- 
tated 3-D spike graphs, 
such as this one, and 
also can manage star 
graphs, point clouds 
with vapor trails, and 
Chemoft laces. 


In Version 5.01 , there is only one area 
in which the user can possibly do some- 
thing that the vendor has not already 
thought of: data transformations. The user 
can use algebraic or if-then logic to accom- 
plish virtually any form of simple data 
transformation, as well as many quite 
complex ones. The complexity is limited 
only by the .space allowed for user input: 
one line per transformation. 

Even in the graphics module, otherwise 
superb, the user has little or no control over 
the output from within NCSS (Number 
Cruncher Statistical System). As with 
many other packages, the u.ser has no con- 
trol over the output from analyses, though 
one can write the output to an ASCII file 
and then u.se a text editor to edit or change 
the format. 

NCSS offers numerous techniques, and 
the list grows every few months. Even bet- 
ter, the new techniques are usually added 
as separate modules, so you can choose to 
add on to the system when appropriate. As 
with BMDPIPC, this means that the user 
can purcha.se only the types of analyses de- 
sired. though BMDPIPC goes one better, 
by selling individual techniques. And you 
don’t have to clutter up your shelves with 
enormous manuals, since each module has 
its own manual (BMDPIPC just sells two 
enormous manuals that cover every statis- 
tical procedure). 

The user interface is a series of boxes 
that A/CSS refers to as "panels.” You basi- 
cally answer the questions in the boxes and 


then hit a key to run the panel. Hitting the 
Alt-C combination will fill many panel 
boxes with default values, easing the pro- 
cess. A different panel is used for each pro- 
cedure or creation of a graphic. What’s 
nice about the panels is that they can be 
saved and reus^. The worst thing about 
the panel method is you can’t do anything 
that’s not on the panel, which lends no 
fiexiblity to the .system. 

The panels can be very irritating and 
slow to fill out: you must keep looking at 


IJQ FACT 
is^ FILE 

.\CSS, Version 5.01 
NCSS Inc. 

865 E. 4(K) North 
Kaysville.UT 84037 
{801)5464)445 
EisI Price: $99: Dynamic Graphics module. 
$59; Power Pack nxxlulc. $49: Experimental 
Design and Quality Coninil mtxlule. $49: 
Survival Analysis mixlulc, $59. NCSS ver- 
sion that supports math c<>pnx;ess$>r. addi- 
tional $5 . 

Requires: 512K RAM. DOS 2.0 i>r later. 

In Short: NC'SS offers a wide variety of ana- 
lytic techniques and excellent two- and ihiee- 
dimensional graphs, as well as dynamic 
(rotating and brushing) graphics in a fitl-in- 
the-panel type of package. Although this 
' ‘panel ' ' design makes the package very easy 
to learn, it is awkward, slow, and inflexible. 
Not copy protected. 
CIRCLE67ldNREAD£flS£RVlCECARD 



PC MAGAZINE ■ MARCH14. 1989 
124 



the screen to ensure that a typo has not put 
you in the wrong box on the panel. And 
you cannot select the defaults with one 
key, but instead must recall the name given 
to the panel and then load that panel . NCSS 
supplies only minimal on-line help: a list 
of function-key definitions and a few lines 
of help for each panel box. 

Since it doesn't include ARIMA, NCSS 
was unable to do the forecasting task; how- 
ever, the company says this will be added 
to the program this winter. NCSS cannot 
generate a Pareto chart, but otherwise the 
program had little trouble with the quality 
control engineering task. Another problem 
the program had with this task points to an 
issue that is important for all NCSS mod- 
ules: the x-bar chart is squished together on 
the left side of the screen. This undesirable 
occurrence is the result of the program’s 
inflexible design. Our x-bar chart includes 
only eight sample times and, as stated by 
NCSS technical support, the texts strongly 
recommend at least 40 to 50 time points 
because that is what the program leaves 
room for. This reliance on usually un- 
named constraints tuns throughout the pro- 
gram and can cause problems for those 
who disagree with the decisions made. 

The program had trouble with the mar- 
keting research survey and social science 
research tasks largely because NCSS will 
accept only numeric data and will turn ev- 
erything else into a missing value. Another 
stumbling block for the program in the so- 
cial science research task is the absence of 
certain specialized techniques, such as re- 
liability analysis and stub-and-banner ta- 
bles. 

Graphics is the strongest point of this 
program. Not only does one get standard 
two- and three-dimensional graphics, but 
one can rotate three-dimensional point 
clouds, with or without vapor trails, and 
one can "brush” (selectively highlight) 
points in either two- or three-dimensional 
scatterplots. Unfortunately, the only hard 
copy driver supplied with the program is 
for an HP plotter, and NCSS offers no font 
choices for its graphics. 

Technical support is very good, when it 
is available. However, since NCSS is basi- 
cally a one-person company, technical 
support is not always available when you 
need it. The manual is very clear and very 
good at what it does: it serves as a tutorial 


for the program. The panels are fully de- 
scribed, and examples of the output are 
given. However, the manual includes very 
few technical references and little discus- 
sion of computing algorithms. 

— Richard Goldstein 


rjvH 

Prodas 

■ ■ ' 

Prodas {Professional Database Anal- 
ysis System), from Conceptual Software, 
is a database ($720), graphics ($365), and 
statistical analysis ($420) package, notable 
for its extremely fast, flexible database op- 
erations and its powerful programming 
language, similar in many ways to the SAS 
system. Prodas's programming language 
is similar to that of SAS’, its procedures are 
implemented the same way and named the 
same as in SAS. 

Prodas modules ate transparent: the ap- 
propriate module is automatically loaded 
into memory when a user invokes a statisti- 
cal, graphics, or database procedure. With 
some disk-swapping, Prodas will run on a 
two-disk-drive PC. Even in that environ- 
ment, it will be very fast. 

The program can run interactively, but 
the lack of on-line help combined with the 

HTj; FACT 
As FILE 

Prodas 
ConccpiuaJ 
Software Inc. 

P.O. Box 56627 
Houston. TX 77156- 
tbll 

{715)667-4222 
(8(X))STAT-W0W 

List Price: datubasc. $720; statistical analy- 
sis. $420; graphics. $565. 

Requires: 320K RAM. DOS 2.0 or later. 

Hard disk a*commcnded. 

In Short: A large, integrated database pack- 
age with statistics and graj^ics capabilities. 
Prodas is very similar to the SAS system, but 
is very fast. However, its statistical pnx'e- 
dures and graphics capabilities am limited. If 
ycMi know SAS and your primary need is a fast 
database with more statistics than yixj'd find 
in standard packages, then Prot/m deserves 
careful consideration. Not copy protected. 

aRU.£6TOONREADtn"sfR';iCECAHD 


tersely written manual means that only ex- 
perienced users will be able to do this pro- 
ductively. It is more conutionly used as a 
batch language; here the data-management 
language shines. Prodas can merge or 
concatenate several files, and it can handle 
character variables containing up to 200 
characters. 

Prodas has over 100 functions to ma- 
nipulate character and numeric data, prob- 
ability, trigonometry, date, time, and fi- 
nancial problems. Other features include 
nested begin-end blocks, while and until 
loops, and subroutines. This is one of the 
most complete data-management lan- 
guages available. 

Prodas is notable for its ability to create 
and maintain indexed databases with mul- 
tiple index variables. A supporting set of 
database operators allows users to search 
for, read, write, and edit individual re- 
cords. These features will appeal to users 
with large databases that are time-consum- 
ing to read sequentially and to those with 
databases that often change or need to be 
updated regularly. 

A menu-design module facilitates the 
development of a front end to Prodas. This 
could be used by clerical staff to build and 
maintain a database, thereby freeing time 
for more technically skilled personnel to 
pursue other activities. 

Prodas loses points for its limited range 
of statistical procedures. It cannot do such 
common procedures as reliability, time- 
series, or log-linear models. And the statis- 
tical procedures that ate available are often 
very limited. For example, the general 
linear-model procedure will not handle 
multivariate models and is unable to save 
any diagnostic information at all, includ- 
ing simple residuals. The regression pro- 
cedure is a little more sophisticated. It will 
save various diagnostics: residuals, pre- 
dicted values. Cook's D, studentized re- 
siduals, and others. 

Prodas is more complete in its handling 
of categorical data. It can do multiway ta- 
bles with measures of association, stub- 
and-banner tables, and handles multiple- 
response data. Unfortunately, although 
variables can be labeled, there is no way to 
label values. 

Prodas'% present graphics capabilities 
are completely unsatisfactory. It can do 
scatterplots, line plots, bar charts, and pie 
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Advanced Statistical Analysis; Summary of Features 

(Products listed in ascending price order) 


C ertain features are common to all industrial-strength statistical packages- 
All the products reviewed in this section import and export ASCII files and 
support a math coprocessor. They can sort data, perform data transforma- 
tions, and supply tosic descnptive statistics - means, medians, standard 
deviations, arid frequency counts. 

These packages can perform chi-square tests, univariate t-tests, and 


matched pairs They do Pearson's correlations ar)d Spearman rank order 
analyses: ANOVA and regression (both linear and standard multiple) are also 
included in all these programs. Finally, they can all display data results in 
basic bar and line graphs, histograms, and scatterplots. 

The features in the accompanying table will give you a basis of comparison 
on the points in which these packages differ. 



NCSS 

$99.00 

The BASS 

System 

$399.00 

Turbo 

Spring-Slat 

$469.95 

css 

$495 00 

Sigslal 
$595 00 

Stala 

$595.00 

GENERAL PROGRAM FAaLITIES 

Data Import and export 







Imports/exports .DIF files 

ao 


• • 


OfO 

ao 

Imports/exports Lotus 1-2-3 files 

ao 

evo 

ao 

• • 

OfO 

ao 

Imports'exports DBF files 

ao 

cwo 

evo 

• • 

ao 

ao 

Expert language 

o 

• 

• 

0 

O 

o 

Macro facility 

o 

o 

o 

o 

O 

• 

Batch facility 

o 

• 

o 

• 

• 

• 

Expanded extended memory support 

o 

O 

o 

o 

0 

• 

EGA support 

• 

o 

• 

• 

• 

• 

Maximum number of observations 

32,000 

32,767 

10.000 

32.000 

Unlimited 

20.966 

Maximum number of data points per file 

60 

4.096 

500 

300 

Unlimited 

39 

Maximum number of variables 

250 

4.096 

500 

300 

Unlimited 

254 

Weighting allowed 

• 

• 

• 

o 

• 

• 

■■T:\M,',M!llJiir;jr:r—— 

Data verificatiof\ 

O 

O 

• 

o 

• 

• 

Spreadsheet-type editor 

• 

0 

• 

• 

O 

O 

Error trapping 

• 

• 

• 

o 

• 

• 

Table look-ups 

o 

o 

o 

o 

o 

o 

Cor>dltional case selection 

• 

• 

• 

• 

• 

• 

Rank order 

• 

• 

• 

• 

o 

• 


Descriptive statistics 







Modes 

o 

• 

• 

o 

0 

o 

Sums 

• 

• 

• 

o 

• 

• 

Percentiles 

• 

• 

• 

o 

• 

• 

Multiway table 

o 

• 

• 

• 

• 

• 

Cross-tabulations 

• 

• 

• 

• 

• 

o 

Correlations 







Partial 

• 

0 

• 

• 

• 

• 

Canonical 

• 

o 

• 

• 

• 

o 

Reliability testing 

o 

0 

o 

• 

• 

o 

Analysis of variance 







ANCOVA (artaiysis of covariarx^) 

• 

• 

• 

• 

• 

• 

Latin-square 

• 

• 

• 

• 

• 

o 

Nested design 

• 

• 

• 

• 

• 

• 

Principai-component analysis 

• 

o 

• 

• 

• 

o 

Contrast and planned companson 

• 

o 

• 

• 

• 

• 

Post hoc tests 

• 

o 

• 

• 

• 

• 

Spilt piol design 

• 

o 

• 

• 

• 

• 

Unbalanced design 

• 

• 

• 

• 

• 

• 

Multivariate analysis 







MANCVA (muitivahate analysis of variance) 

• 

o 

• 

• 

• 

o 

MANCOVA (multivariate analysis of covariance) 

o 

o 

• 

• 

• 

o 

Dischminant analysis 

• 

o 

• 

• 

• 

o 

Factor analysis 

• 

o 

• 

• 

• 

o 

htotelling's T squared 

• 

o 

0 

o 

• 

o 

Multivariate confider>ce intervals 

o 

o 

o 

• 

• 

o 

Repeated measures 

• 

0 

• 

• 

• 

• 


— Editors Choice # — 'ibs 1 . No 
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StatPacGold 

$595.00 

BMDP'PC 

$695.00 P-Slat 

(standard package)$695.00 

SAS 

$745-00 
(includes 
$250 fee) 

2 

SPSS PC^f 
$795.00 

s 

Systal 

with Sygraph 
$795.00 

Statgraphics 

$895.00 

Prodas 
$1,140.00 
(database 
and statistical 
modules) 

RS 1 

$2,000-00 

• • 

CVO 

• • 

cvo 

OO 

• • 

• • 

• • 


• • 

ao 

ao 

CVO 

• • 

• • 

• • 

• • 

cvo 

cvo 

oo 

ao 

ao 

• • 

• • 

• • 

• • 

OO 

o 

0 

• 

• 

o 

• 


O 

0 

o 

• 

• 

• 

o 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 


• 

• 

0 

o 

o 

• 

• 

0 

• 

o 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

32.767 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

500 

Unlimited 

300 

Unlimited 

500 

256 

Unlimited 

Unlimited 

Unlimited 

500 

Unlimited 

300 

Unlimited 

500 

256 

Unlimited 

Unlimited 

Unlimited 

• 

• 

• 

• 

• 

• 

• 

• 

O 


• 

• 

• 

• 

• 

• 


o 

o 

O 

O 

0 

• 

• 

• 

• 

O 

• 

• 

• 

• 

• 

O 

• 

• 

• 

• 

o 

• 

• 

O 

• 

O 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

o 


• 

• 

• 

• 

• 

o 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

0 

• 

• 

o 

• 

• 

• 

• 

o 

o 

o 

• 

• 

• 

• 

U 


o 

o 

o 

• 

• 

• 

o 

• 


• 

• 

o 

• 

• 

• 

o 

• 

O 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

• 

o 

• 

• 

• 

o 

o 

o 

o 

• 

• 

• 

• 

• 


o 

o 

o 

• 

• 

• 

o 

• 

■J 

• 

o 

o 

• 

• 

• 

o 

• 


• 

o 

o 

• 

o 

• 

• 

• 


o 

o 

o 

• 

o 

• 

o 

• 


o 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

0 

o 

• 

0 

o 

• 

• 

• 

o 

o 

• 

o 

• 

• 

• 

• 

• 

• 

o 

o 

• 

• 

• 

• 

• 

• 

o 

o 
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ij Advanced Statistical Analysis: Summary of Features 

p (Products listed in ascending price order) 



NCSS 

The BASS 
System 

Turho 

Spring-Stst 

CSS 

Sigstal 

state 

STATISTICAL ANALYSIS 

$99.00 

$399.00 

$469.95 

$495.00 

$595.00 

$595.00 

Log^lnear models 

0 

O 

O 

• 

• 

O 

Regression 

Nonlinear 

• 

O 

• 

• 

• 

o 

Logistic 

• 

O 

• 

• 

• 

• 

Probit 

• 

O 

• 

• 

• 

• 

Stepwise 

• 

• 

• 

• 

• 

• 

Cluster analysis 

• 

o 

• 

• 

• 

o 

Muttldlmensional scaling 

0 

0 

• 

• 

• 

O 

Nonparametric measures 

Fisher's exact test 

• 

• 

o 

o 

• 

o ' 

Mann-Whitney U 

• 

• 

• 

• 

• 

• 

Kendall's tau 

• 

• 

• 

• 

• 

o 

Kolmogorov-Smimov 

o 

o 

• 

• 

• 

• 

Wilcoxon 

• 

• 

• 

• 

• 

• 

Time-series analysis 

Transforms (such as fast Fourier) 

o 

o 

• 

• 

• 

o 

Data smoothing, filtering, tapering 

• 

• 

• 

• 

• 

• 

Auto-correlation analysis 

• 

o 

• 

• 

• 

o 

ARMA, ARIMA modeling 

0 

o 

o 

• 

• 

o 

Automatic model selection 

o 

o 

• 

o 

• 

o 

Cross-correlation analysis 

0 

o 

• 

o 

• 

o 

Spectral artalysis 

o 

o 

o 

• 

• 

o 

Survival analysis 

• 

o 

o 

o 

• 

• 

DATA REPORTING 

1 






Default report styles 

• 

o 

• 

o 

• 

• 

Customized report styles 

o 

• 

• 

o 

o 

• 

GRAPHICS 

1 






Box and wMeker plots 

• ■ 


. . • . 

• 

• 

• 

Plecherts 

O ' 

'• i 



• 


ProbabHlty plots 

. . • . 

• ' : ■ ■ ■ 

• 


o 

• 

■ • 'V ■; 

Errorbars 

o -ii 


• 

o 

• .J,:Z 

Control charts 

• 

o ■■■' 

o 

• 

• 

• 

Log and semMog charts ' 

■, O- ' 

o 

;,S' . b 

o 

• 

• 

Pareto charts 

O ■rvi 

o 

o 

• 

• 

• 


ItsoKflmenslonal 







Stem and leaf plots 

• 

• 

• 

o 

• 


Casement plots 

• 

o 


.o- 

0 


^erlayplota 

• 

• 

o 

• ' 

o 

• 

Three-dimensional x-)m plots 

• 

o 

• 

O, 

• 

o 

Multidimenolonal Chemoff feces 

• 

o 

0 

o 

o 

° ■ -i 

Graphs can be edHod 

• 

o 

o 

• 

• 


MuWpla fonts supported 

0 

0 

o 

o 

• 

o 


Laser printars 

0 

o 

• 

• 

• 

• 

Plottars 

• 

0 

0 

• 

• 

• 

Film racordara 

0 

0 

o 

o 

o 

o 

Col^ printers 

o 

o 

o 

• 

• 

0 


On4ina help 

• 

• 

• 

• 

0 

• 

Tutorial 

• 

• 

• 

• 

• 

• 

Toll-free tetephorw support 

o 

o 

o 

0 

o 

• 

Editors Choice Mjs O— No 
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StatPac Gold 
$595.00 

BMOPPC 

$695.00 P-Stat 

(standard package)$695.00 

SAS 

$745.00 
(Includes 
$250 fee) 

5 

SPSSPC-4- 

$795.00 

Systat 

with Sygraph 
$795.00 

[2 

Statgraphics 

$695.00 

Prodas 
$1,140.00 
(database 
and statistical 
modules) 

RSI 

$2.000 00 

o 

• 

• 

• 

• 

• 

• 

O 

• 

o 

• 

0 

• 

• 

• 

• 

O 

• 

• 

• 

o 

• 

o 

• 

O 

• 

o 

• 

0 

• 

• 

o 

O 

o 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

o 

• 

o 

• 

o 

o 

o 

0 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

o 

• 

• 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

0 

• 

o 

• 

o 

O 

• 

• 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

o 

o 

• 

• 

o 

• 

• 

• 

• 

o 

o 

• 

• 

• 

o 

• 

• 

• 

o 

o 

o 

o 

o 

• 

0 

o 

o 

o 

o 

o 

• 

o 

o 

• 

• 

• 

o 

o 

0 

• 

0 

0 

• 

• 

0 

0 

0 

o 

• 

o 

• 

o 

0 

o 

• 

o 


• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

o 

• 

• 

• 

• 

0 

• 

o 


• 

o 

• 

• 

• 

• 

• 

o 

o 

• 

o 

o 

• 

o 

• 

• 

• 

• 

• 

• 

• 
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• 
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• 

• 

• 

• 
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• 

• 

• 

o 

• 

• 

o 

o 

o 

0 

o 

o 

o 

• 
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STATISTICAL ANALYSIS • ADVANCED 


charts, and each graphic has a wide range 
of display options. However, many impor- 
tant graphic types are completely missing: 
probability plots, box plots, and stem-and- 
leaf plots. An upgrade now in beta testing 
promises to remedy this problem. 

The dtKumentation is uniformly poor. 
There is no tutorial manual, and the refer- 
ence manual is so uninformative that it’s 
difficult for even an experienced person to 
use. The general linear-models procedure, 
for example, is documented in only four 
pages with a single example. The User 
Guide has more examples, but on the 
whole, it is skimpy. Basically, users are 
forced to have the equivalent SAS manuals 
available in order to use Prodas. 

Prodas is strong in database capabilities 
and boasts an excellent data-manipulation 
language. However, this usefulness must 
be balanced against the program's limited 
statistical capabilities, inadequate graph- 
ics, and poor documentation. If you know 
SAS and your primary need is for a fa.st da- 
tabase package with more-sophisticated 
statistical capabilities than standard data- 
bases like dBASE or Paradox offer, then 
(and perhaps only then) does Prodas de- 
serve careful consideration. 

— Grant Blank 


^^P-Siat, $695 from P-Stat, is a statisti- 
cal product that doesn’t mess around. This 
is heavy-duty number-crunching software. 
The vendor describes it as "statistical anal- 
ysis, data-management, report-writing, 
and data-presentation software for PCs, 
minis, and mainframes.” 

Becau.se of this ability to mn on a vari- 
ety of machines (there are Unix versions, 
as well as ones for Sperry, Honeywell, and 
DEC’S VAX computers — and even the 
IBM PC/RT) it makes sense that busi- 
nesses would be attracted to P-Slat: the 
program has genuine upward mobility. 
Pay $695 for the DOS version now, and 
when you’re ready to move on to a larger 
platform, P-Slai will have a version for 
you that works like it did on your PC. 

I found P-Slal’s Menus add-on to be a 
necessary utility because P-Slal is very dif- 


ficult to leant. Menus is aetually a com- 
mand-generator utility : by selecting the ap- 
propriate choices on the menus, you can 
build a complex command/subcom- 
mand/phrase set to perform the desired op- 
eration. Without Menus, I committed one 
syntax faux pas after another. After many 
hours that I spent generating commands 
with Menus and checking and altering 
them with the command editor, I was able 
to improve. 

Because of the wide variety of plat- 
forms that P-Slal supports, the program 
makes little use of each machine’s special 
features. Hence, the DOS version com- 
pletely ignores the PC’s graphics capabili- 
ties. All commands and reports are text- 
based and not particularly pretty to look at. 
In fact, documentation for all P-Siat ver- 
sions is the same: two thick three-ring 
binders brimming with information. Only 
a small P-Slal Installation Instructions 
manual has any specific guidelines for the 
DOS environment. 

The documentation, however, is excel- 
lent. It is written in a rather dry style (simi- 
lar to the IBM mainframe manuals), but 
every piece of information you need is 
available in a well-indexed, cro.ss-refer- 
enced form. P-Stat even includes a small 
tutorial to get you going and a very helpful 
Concise Reference (250 pages). 

Going through the five script tasks 
(once I had overcome the steep learning 
curve) was a pleasure. P-Slal had the nec- 
essary power. The formulas necessary for 
doing tbe complex data transformation for 
the biological science test were available. 
The cross-tabulation functions produced 
nice results for the market survey. After a 
few false starts, the complex data-importa- 
tion and data-cleaning functions requited 
by the social science analysis were per- 
formed extremely well. Its performance on 
the quality control engineering test, how- 
ever, was slightly disappointing. Although 
P-Slal features many other quality control 
tests not requested by the te.st data, there is 
no .specific Pareto chart. However, I was 
able to generate one easily enough with the 
histogram-generation command. 

The forecasting task showed off a nice 
P-Slal feature. The data for the analysis 
has 9 columns, but the last 2 columns are 
below, not beside, the other 7 (probably 
because they were generated on a system 
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P’Stat, Version 2.10 
P-Slal Inc. 

P.0, Box AH 
Princeton. NJ 08542 
(609)924-91(K) 
list Price: $695 (includini; Menus uiiliiy 
add-on), Hxtended memory DOS version 
available. 

Requires; 64()K RAM. hard disk, math civ 
processor, DOS 2. 1 w later, 

In Short: A full-featured statistical analysis 
package with data manager, programming 
language, and report writer that runs on mini 
and mainfrante platforms as well as on PCs. 
Not copy pnrtectcd. 
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that could handle only 80 columns at a 
time). Using the P-Slal Join command, I 
was able to paste the two pieces of the file 
side by side to create a new, complete file. 
Yet there was one disappointment: al- 
though the documentation indicates that 
P-Slal performs ARIMA analysis, the 
software told me that ARIMA was not 
available in this release. P-Stat plans to in- 
clude ARIMA in the next release. 

P-Sial's data-manipulation functions 
reminded me of dBASE II. The software is 
able to massage and manipulate huge 
chunks of information, but in the terse, 
cryptic command style of the older data- 
base programs. It includes a programming 
language that is rich in features. Such ca- 
pabilities as for-next loops and if-then con- 
ditional branching ate not found in less- 
powerful statistics packages. 

On the downside, P-Siai lacks some of 
the civilized touches of some other pack- 
ages. It doesn’t have a spreadsheet-like 
data editor. P-Slal also seems a little slow, 
and I found the command syntax to be 
cumbersome. But I realized that, as I got to 
know the commands by heart, the brief 
structure could enable me to become an ef- 
ficient user. 

If you’re a weekend statistician for the 
local softball league, you can probably gel 
by with a less-powerful and easier-to-use 
package than P-Slal. But if you need raw 
power, upward mobility, and excellent 
documentation, take a good look at P-Siai. 
— Martin L. Ramsay 
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The most powerful 
harddisk 
ever released 



Introducing Passport from Plus. 

The portable hard disk. 

Until now, PC users who need removable 
mass storage have had to give up capacity, 
speed and reliability. 

But now, there's a powerful removable hard 
disk with no compromises. Plus Passport,” from 
the same people who developed Hardcard? 

It gives you 40 or 20 megabytes of capacity. 
Along with an effective access time of 28ms. 
Which is as fast as the fastest 286/386 class 
fixed hard disk. With proven Winchester 
technology and 60,000 hour MTBF, it's three 
to five times more reliable than most other 
drives, removable or not. And with a shock 
rating of 150 Gs, it can take the bumps and 
grinds of the real world. 

As a primary mass storage device for any 
PC/XT7AT* class computer, or an IBM* PS/2” 
Micro Channel” System, Passport can be 
installed next to your floppy disk drive, or in 
a free-standing external chassis. Either way, 
it can be removed in seconds. Making data 
easy to secure. And easy to transport. 

Call the Plus Product Support Line at 
1 - 800 - 826 - 8022 ? We'll send '' 

you a free applications guide x lU,S 
and technical specifications. II ® 



’lnCanad3.call(4l6| 477^1088 Plu* and Hardcard are regnaradindemarla and Paaponii a ndemarfc of PlwDevetcifinim 
Carp (BMand/Vara rag lud irafamarkaand PS/2. CTand Micro Qiannd are aada na rtoof l i aai u r km al BwneeB Mwinea 
C^jntnn PIm D ewlqpineni Cc«p isawtMUyownedaubaidiaiyofOuaiKumCarp.c IseSPtusDevelopineniCafp 





lODinCH 


Announcing a big leap in mouse technology. 





Finally, a mouse with an extraordinary body 
and a mind to match. 


ballistically 
tuned to accel- 
erate your cursor across 
any screen with the mere flick 
of a wrist, and slow it down on 
arrival for pixel-point control on 
detail work. 

This mouse is g uaranteed to work with all 
applications on your IBM personal computer. 
And it comes with a great selection of 
MouseWare" including Pop-Up DOS— the 
ultimate DOS handler: Mouse-2-57 the Lotus 
I -2-3 "shell: and 35 menus for best-selling 
keyboard-based applications. 

The Logitech Mouse. SI 39, complete with 
Logitech S Lifetime Satisfaction Guarantee 
and unlimited Product Support 


For your nearest dealer, call: 


800 - 231-7717 


In California: 
800-552-8885 

In Europe: 

+ + 41 -21 -869-96-56 
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STATISTICAL ANALYSIS • ADVANCED 



^^RSII, $2,000 from Bolt, Beranek & 
Neuman (BBN) Software Products Corp., 
has been available on minicomputers (such 
as VAX) and mainframes for a number of 
years. Version 12. 1 for the IBM PC is al- 
most identical in syntax and function. 

RS/I offers a number of statistical and 
graphical tools that are accessed via a num- 
ber of English-syntax-based commands. 
For example, a table, graph, or bar graph is 
created by entering Make graph or Make 
table. The user is then prompted for the 
name of the graph, its title, and data val- 
ues, so it's simply a matter of Tilling in the 
blanks. 

Simple statistical analysis is easily ac- 
complished using the program’s powerful 
command language. The power of such a 
presentation is immediately apparent for 
the statistics tyro. It's very pleasant to be 
taken by the hand through a complex sta- 
tistic such as multiple linear regression. 
And the program's constant prompting 
forces you to think about the details of the 
problem you’re trying to solve. 

A strong feature of RS/I is the ease in 
which data transformations can be made. 
The Watch command shows the ongoing 
transformations of the data in the upper 
part of the screen, while allowing your 
commands to scroll by in the lower portion 
of the screen. This is a useful feature, al- 
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RS'l, N'crsion 12.1 
BBN SoBwarc 
PnKJuclsOjrp, 
lOKawcelt St. 

Cambridge. MA 
02138 

(617)8M-!7K0 
(800)251-1717 
l.isl Price: S2.0(X) 

RequiriH.: 512K RAM. harddisk. IX)S2.0 
i>r later. 

In Short: RSI I offers a number of statistical 
and graphical tinds accessed via a powerful 
Hnglish-s) nlax-ba.sed command language . 
Ibe present version of 7?5. / dfies not off er a 
large range of statistical analyses. Not copy 
pnMccted. 

CIRCLE 668 ON REifPER S£^lCE CARD 


lowing you to watch the data ftansforma- 
tion as it occurs. 

The true power of RS/I lies in its ability 
to string simple procedures together with 
RPL, its macro programming language, 
and to create analysis procedures not in- 
cluded in RS/I . RPL has a C-like .syntax 
without any of the bother of “typing” of 
variables. 

However, RS/I also has its limitations. 
It cannot automatically search for incor- 
rectly keyed data, as was necessary for the 
data-cleaning portion of the social science 
research task. I did program such a test us- 
ing the RPL macro language; however, the 
resulting macro took more than 1 5 minutes 
to execute. 

The present version of RS/I does not 
contain a large range of statistical ana- 
lyses. Multivariate linear regression, mul- 
tivariate analysis of variance, and probit 
and logit analyses are just a few sorely 
missed routines. The manual suggests us- 
ing RS/l's interface routines to other pack- 
ages, such as the PC versions of SAS and 
BMDP. and BBN’s Discover! Explore 
mainframe program, to complete the anal- 
ysis. BBN plans to include the missing 
routines in Version 4, which the company 
plans to ship in the first quarter of 1989. 

The package’s hard-copy output is defi- 
nitely not publication quality since only a 
handful of dot matrix printers and plotters 
arc supported. And you are given only 
minimal control over graphical modifica- 
tions; I needed to completely redo the 
graphic and tabular results using other 
packages. 

Worst of all, RSH is known to have a 
number of bugs in the actual statistical al- 
gorithms. BBN is aware of these bugs and 
says they will be fixed in Version 4. 

The documentation is excellent, with 
full explanations of each analysis. Howev- 
er, additional manual pages are not sup- 
plied to describe the bugs known to exist in 
the program. 

The PC version of RS/I is a useful pack- 
age if you have been using it for a while on 
a minicomputer or mainframe. It is also 
useful to those who know little about sta- 
tistics and need to learn how to perform 
different analyses. 1 found it educational to 
watch different analyses step their way 
through to the completed answer. Howev- 
er, a beginner's dependence on the pack- 




age requires BBN to ensure that they have 
addressed the bugs in their statistical ana- 
lyses. If Version 4.0 delivers all that BBN 
plans, it will be worth a close look. 

— Ralph M. Siegel 


Comprehensive is the term that best 
describes SAS, Version 6.03, the PC ver- 
sion of the mainframe Statistical Analysis 
System and for years the industty standard 
in statistical computing. 

With the PC release, the SAS Institute 
has taken several steps toward making the 
software user friendly. On-line assistance, 
colored windows, and fill-in-the-blank 
procedure menus guide the user through 
the process of analysis. Having learned 
mainframe SAS many years ago (Version 2 
under MVS and later Version 5 under 
CMS), I was pleasantly surprised by the 
ease and speed with which this powerful 
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54.S'. Version 6.03 
SAS Inslituic 
SAS Circle. 

BoxSIXX) 

Caiy,NC275l2- 
8(X)b 

(9l‘^)467-8(XX) 

List Price: Bu-se .SA5 ft»r a single uorksla- 
lion: S495 wiih a yearly renewal lee of $250 
for upgrades, dtx’umenlalion. and lechnical 
♦.upp»)rt- Addiiional option modules sell for 
$395 each with a S2(X) renewal fee. Quantity 
discount available for cor]X)rdte customers. 
Requires: f>40K RAM. 20MB hard disk. 
DOS 2.0 or later. KMS supprmed and recom- 
mended: math copn>cesst>r recommended. 

In Short: SAS Is a comprehensive statistical 
analysis package, offering both interactive 
and batch pnx.-ev»ing through either a menu 
.system or an expert C4)mmand language. Ver- 
sion 6.03 brings the ptiwerful computing 
power of its mainfnimo standard to the 
with sonK‘ unfortunate deletions in functiona- 
lity. The optional MicnXcvHost link facili- 
tates PC processing of mainframe-based 
data, and the Assist option leads beginner 
users thmugh the creation 4)f .VAV programs, 
Not copy pnrtccied, 
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Y)urpadorours? 


If you perform 
calculations, the answer 
is obvious. 

MathCAD 2.0. 

It’s everything 
you appreciate about 
working on a scratch- 
pad-simple, free-form 
math -and more. More 
speed. More accuracy. 

More flexibility. 

Just define your 
variables and enter your 
formulas anywhere on the screen. MathCAD 
formats your equations as they’re typed. 
Instantly calculates the results. And displays 
them exactly as you’re used to seeing them - 
in teal math notation, as numbers, tables 
or graphs. 

MathCAD is more than an equation 
solver. Like a scratchpad, it allows you to add 


text anywhere to 
support your work, 
and see and record 
every step You can 
try an unlimited 
number of what-ifs. 
And print your 
entire calculation as 
an integrated docu- 
ment that anyone 
can understand. 

Plus, MathCAD 
is loaded with powerful 
built-in features. In addition to the usual trig- 
onometric and exponential functions, it 
includes built-in statistical functions, cubic 
splines, Fourier transforms, and more. It also 
handles complex numbers and unit conver- 
sions in a completely transparent way. 

Yet, MathCAD is so easy to learn, you’ll 
be using its full power an hour after you begin. 


What more could you ask for? How about 
three new applications packs to increase your 
productivity? 

The Advanced Math Applications 
Pack includes 16 applications like eigenvalues 
and eigenvectors of a symmetric matrix, solu- 
tions of differential equations, and polynomial 
least-squares fit. 

'IVvo Statistics Applications Packs 

let you perform 33 stanrM statistical routines 
such as multiple linear regression, combinations 
and permutations, finding the median, simulating 
a queue, frequency distributions, and much more. 

MathCAD lets you perform calculations in 
a way that’s faster, more natural, and less error- 
prone than the way you’re doing them now- 
whether you use a calculator, a spreadsheet, or 
programs you write yourself. So come on over 
to MathCAD and join 45,000 enthusiastic users. 

See your dealer or call 1-800-MATHCAD 
Ext. 2776 (In MA: 617-577-1017). 



Requires IBM PC* or compatible, 5I2KB RAM. graphics card. 

IBM PC* InKTTMiiotul Busines Madiines CoqwnlKm 
UubCAO* MatliSoft. Inc 
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MathCAD' 

MatbSoft, loc.. Oac Kendall Sq.. CanbrMge. MA 02139 





STATISTICAL ANALYSIS • ADVANCED 


P«IO=. _N_=20 

note: TIk infile 'c:\su\pc4aUNHreto.4at' it file C:NSASNPCBATASPMIETO.Mr. 
note: UB rocords um rMd fn» the iaTilt C:SSASSIOAT(^PARBTO.OAT. 

T1« niniwa rectwd lengtli hm 1. 

TIm MxiniM record len^ Mt 1. 

NOTE: The dtU wt TASK. PARETO hu m observation and 1 variabiet. 

NOTE: The DATA stateMirt ned 13.08 seconds. 

10 data tash.pareto: 

11 infile 'c:Ssas\pcdata\pareto.dat' ; 

12 ii9«t pareto $ 1; 

13 ren: 

NOn: The irfile 'c:\sasSpcdat4SHreto.dat' it file C: SSASNPC0ATA\PARET0.DAT. 
note: 100 records eere read free tta infile C: NSAS\PCDATASPAIETO.DAT. 

The einiMsi record lei«th was 1. 

The eaxieue re co rd leifth was 1. 

note: The daU set TASR.PARETD has 100 obcervation aid 1 variables. 

NOTE: The DATA stateeeet used 9.00 seconds. 

Id title ’Saeple Pareto Anljiitlt Chart': 

15 proc gchart: 

15 hbar pareto: 




The comprehensive, 
comman<i.driven S/tS 
statistical software 
functions almost iden* 
ticallyonthePCand 
on the mainframe. 


program functions on an IBM PC. 

For the user who’s not accustomed to 
SAS procedures, an on-line tutorial with 
practice sessions sheds some light on the 
system. Deflning data, storing SAS data 
sets in libraries, running basic procedures 
and writing batch Hies are all explained 
here. Information on converting dBASE or 
.DIF files to SAS data sets is contained in 
the useful Introductory Guide. 

Despite all the help, though, the learn- 
ing curve for 5AS can be quite steep. The 
documentation for the basic system alone 
is over 400 pages long; advanced statistics 
are explained in another 1 ,000-page tome, 
and SAS'% picture-perfect graphics are de- 
tailed in yet another 500-page manual . The 
system we tested, which also included an 
Interactive Matrix Language, Micro-to- 
Host Link, Applications Facility, and a 
macro language, covered 22 volumes and 
came in 9 boxes of diskettes! Fortunately, 
the SAS Institute supplies a Master Index 
to help you locate the volume that explains 
the procedure you need to perform. 

The SAS screen is divided into three 
sections: one for writing programs, one for 
the system’s response as it executes the 
program, and a third for ouqtut tables and 
charts. SAS accepts both numeric and al- 
phanumeric data and notes the location of 
any erroneous data read in from disk files. 
Syntax errors in programming are under- 
lined in red on the system log screen, with 
notes explaining the type of statements the 
program would expect at that point in the 


given statistical procedure. 

In operation, SAS read data from a vari- 
ety of formats, recoded and transformed 
variables, produced frequency tables, 
cross-tabs, and basic charts and performed 
regression analysis without eirors. 

The only problem I encountered with 
SAS was its inability, due to insufficient 
memory, to draw a test graph on-screen. 
Of my computer’s 640K of memory, less 
than WK was available after reading in the 
graphics procedure. The technical support 
people at the SAS Institute recommend 
that those who will be using the SAS Graph 
procedure install LIM expanded memory 
on their systems. 

SAS's cu.stom cross-tabulation proce- 
dure, Proc Tabulate, has long been a favor- 
ite of mine. Although somewhat hard to 
master, it allows for user-formatting of 
complex nested cross-tabs, thereby saving 
many pages of output that would be pro- 
duced using the regular cross-tab proce- 
dure. I have found Proc Tabulate to be 
much easier to use than the custom cross- 
tabulation Tables add-on found in SPSS. 

A note to econometricians: while main- 
frame SAS systems include the SAS econo- 
metric time-series (ETS) analysis pro- 
gram, this add-on module was not yet 
available for the PC at the time of this re- 
view. The company said it should be avail- 
able in the first quarter of 1989. 

SAS computes a very wide range of de- 
scriptive and comparative statistics and 
performs ANOVA, MANOVA, factor 


and cluster analysis, plus least squares, 
GLM, and nonlinear regression, as well as 
many other procedures. An exhaustive set 
of options allows the user to customize the 
output and analyze statistical patterns in 
great depth. For the statistician who needs 
great depth and a wide range of statistical 
computing power, SAS is hard to beat. 

— ^Frederick Barber 


Sigstat . 


^Sigstal, $595 from Significant Statis- 
tics, is one of the stranger products re- 
viewed in this series. Instead of making 
any attempt to refine the product’s user in- 
terface, its creators concentrated their ef- 
forts on providing a cornucopia of statisti- 
cal computing functions. The result is a 
package for statistical “gearheads” who 
want power and don’t mind wading 
through cryptic command files and arcane 
user prompts to get it. 

Sigslat consists of a manual and 28 
disks. The files are simply compiled FOR- 
TRAN programs and are completely unre- 
lated to each other; there are no menus or 
other niceties linking them together. To 
use Sigstat. you pick the program you 
want to ron and execute it at the DOS 
prompt. Most of the programs are line ori- 
ented: they ask you one question at a time 
and you respond. When you’ve answered 
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Sigstat 

Significant Statistics 
3336 N. Canyon Rd, 

Pn)vo.UT»46(M 
(801)377-1860 
List Price: $595: $395 for government, edu- 
cational. and nonprofit organizations. 
Requires: 51 2K RAM. DOS 2.0 or later. 
Certain routines require CG A . EGA . or Her- 
cules compatibility. 

In Short: An extensive library of statistical 
and graphing nxjtincs. intended to be used in- 
dependently . Sigstat is only for the user who 
needs the statistics and doesn’t want the crea- 
ture comforts: the user interface is rather 
cumbersome. Not copy protected. 
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]t§ 11:05am. 

If you had our acxDunting spftwa^ 
youd know^siierc your business is. 


dPa^akles nultiNet 
Praxis Products. Inc. 

Business Status Report as of B9/'26/88 


"Great, 
back orders 
are doom. Now 
let’s push those 
sales’.’ 


“Gross Margins 
look good. We 

can pick up 

sales volume 
with some 
promotions’.’ 


1 dlnvoice/dSldteiients 

dPa^ables 


Current Balunce: 
PTD Bi 1 1 ingsl 

PTD Receipts: 

PTD cogs: 

In^/entori^ Uulue 

iebS32.63 

557b8.15 

53422.23 

22475.84 

158412.57 

Current Balance: 

PTD Parables: 

PTD Payuents: 

Opproi.»ed to Pa^: 

54632.21 
23656.44 
25978.84 > 
1205.95 

dOrders 


dPurchase 


'''^Open Orders: 

PTD Orders: 

PTD Shipaents: 

8253.76 

54725.43 

55835.12 

Open POs: 

PTD Orders: 

PTD Receipts: 

49783.56 

45125.33^ 

14937.49 

— . .. .... 








XIU ^ U . Ua. 


Enter Choice (Porecast/Recalculate/Print/'Quit) 



Let’s forecast where 
these numbers will be at 
the end of the month’’ 


“Last week s cash fore- 
cast was $4,000. We’re 
looking nnwh better. We 
can pul some into CD’s!’ 


“Cash receipts 
are up, lean 
approve a few 
more P.O.’s!’ 



“Lhtrehase 
Orders are close 
■ to sales this 
month. I’ll call 
Mary and put 
the brakes on 
any more P.O!s 
fora while!’ 



There’s a lot to a business, and it’s tough to know where all of it is. all of the time. 

That is, unless you have the Database Accounting Library' from SBT. 

It offers a Business Status Report that is a complete control panel for your business. 

A set of instruments that gives you up-to-the-second status on what you’re selling and what 
you’re buying. On what you owe and what you’re owed. Right up to the last item entered. 

Which means you know virtually everything about where your business is, right now. 
And with a single keystroke you can project those current results to the end of the month. 
So you can decide when to trim and when to spend. 

We also provide 15 different accounting modules to choose from. That means your 
business gets exactly the applications it needs, and only those it needs. 

Modules start at just $295, run on all popular computers and multi-user 
environments, and come with an unprecedented five year warranty. 

So at 11 :05, or any other time of the day, the SBT 
Database Accounting Library can help you know exactly 
where your business is. 

Call your nearest SBT dealer today. Or call SBT at 
800/227-7193 (415/331-9900 within California). Or write 
us at One Harbor Drive, Sausalito, CA 94965. 


O Co(>yri|{hl SBT Corp. 19H8 Tridemark/owncr; DuiahaH- Aixouniinii Library/SBT Corp. 
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More than accounting, 
we stand for better business. 


SBT 










the most sophisticated 
breed of business is handled fyACCPAC*Fius. 


^aU business with basic needs will get 
off to ajack-rabbit start with ACCMC*Ea^ 


As your business grows by leaps and bounds. 
nmeupwACCPACBPlb 


Sales volume. Market share. Percent 
increase over prior yean 
The simple truth is, the business of 
business is to grow 
The sad tmth is, most accounting 
software can’t handle that. Built-in 
obsolescence often seems to be a 
standard feature. 

Which is one of the most compel- 


ling reasons to consider the ACCPAC* 
line of accounting software. Because 
it is precisely that: a line. A smooth, 
efficient path for expansion. Allow- 
ing you to transfer data when you 
trade up. 

The starting point is ACCPAC 
Easy our primer Offering “excellent 
audit trail features!’ according to 



gScrfhvaie 

atedItEvm 

Multiply 

reviews in Software Digest ity and support that come from the 

j And here’s where you trade up world’s leading independent software 

to: our five module workhorse, company Offering the broadest line 
BPl Accounting. With power and available. Letting you work in MS-DOS 
^ flexibility that let you tailor sys- or OS/2 , then graduate to a local area 
A terns to your way of working. network without replacing software. 
■ calls its intuitive But when you do upgrade, we pro- 

interface “the most hospitable;’ tect your investment in staff training 
while naming BPI“an data. Even giving you 

outstanding value!’ significant rebates for the 

Finally for the largest ACCPAC software you already 

networks or most specific own. Call 1-800-531-5236. 

requirements, there’s our In Canada call 1-800-663-6904. 

powerhouse, ACCPAC Plus. We’ll tell you more about 

With a complete range of full- ACCPAC, our rebate program 

featured modules. And pre- and what we can do for your 

designed, off-the-shelf solutions for business. Namely help it grow 
a wide variety of businesses. Rated 
“best in its InfoW:>rld, Plus 


offers the ultimate in control. 


9&SSSL 

Software superior by desi^. 


And we offer even more. The stabil- © 1989 Computer Associates International, Inc. 1240 McKt^ Dc. San lose. CA 95131 
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MOVING DATA FROM 

ONE ST AT PACKAGE TO ANOTHER 


Need to use more than one statistical analysis package 
to complete your current project? DBMS/COPY, 
from Conceptual Software, makes it easy to move data 
files from one package to another. 


^FNo analyst enjoys having to work 
with more than one statistical analysis 
package on any project. Because no two 
packages store data in quite the same 
way, separate versions of data files must 
be maintained for each program. Once 
the inevitable modifications and correc- 
tions to the data files take place, the time 
spent reconciling differences between re- 
sults from different programs can often 
be as great as the time spent carrying out 
the analyses themselves. 

Most sUttistics programs are capable 
of importing and exporting ASCII files, 
but ASCII inteahange is not a solution 
for transferring files. When moving doc- 
uments in ASCII between word prix-es- 
•sors, you lose formatting instructions; 
ASCII interchange between statistical 
packages causes the loss of variable 
names, labels, and missing value desig- 
nations. 

One solution to the data transfer prob- 
lem comes in the fonn of DHMSICOPY. 
$195, from Conceptual Software. 
DBMSICOPY translates data files among 
ABslal, AmoBox Plus. BASS. BMDP. 
Gauss, GUM. Minitah, NCSS. Prodas. 
SAS, SCA Stalistical Syslem, Soritec, 
SPSSIPC+. Stata. SlalPac Gold, and 
Sy.sial. (Except for GUM. all are re- 


viewed in this issue; Gau.ss is reviewed in 
“ Better Totrls for Higher Math: When 
Numbers Count.”) 

In addition to statistical packages. 
DBMSICOPY knows the fonnats of the 
following databases, spreadsheets, and 
integrated packages: DalaEase, Dalalex. 
dBASE III, Uttus l-2-i. Oracle. PC- 
File. Paradox, Quatlro, R:hase. Reflex, 



FACT 


FILE 


Conceptual .Software Inc. 

P.O. Box .S6627 
Houston. TX 772.S6 
(71.1)667^222 

(800) 782-8969 (onlers/litcralure) 

imiSICOPY, Version 1.2 

List Price: $195 ( plu.s $5 shipping and 

handling) 

Requires: 256K RAM. DOS 2. 1 or later. 

Not copy protected. 

cincLE 661 ON nrapER service carp 


DBMSICOPY Plus, Version 1 .2 
List Price: $295 (plus $5 shipping and 
handling) 

Requires: 256K RAM. DOS 2. 1 or later 
Not copy protected. 
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Smartware, and Symphony. The pro- 
gram can also translate pure A.SCII 
files — both frcc-field and fixed-for- 
mat — to the above file fonnats. Concep- 
tual Software reports that, at present, it 
will support any package whose vendor 
supplies it with a copy of the program 
and a description of the file format. 

DBMSICOPY makes adjustments for 
the way each system stores its data. It 
will translate integers into floating-point 
numbers when the Uirgel system diws not 
support integer formal, for example. 
Variable names arc adjusted to avoid ille- 
gal names and duplications in the target 
file. DBMSICOPY Plus, at $295, adds 
variable creation, variable selection, and 
record selection to the data-lranslalion 
features of DBMSICOPY. 

With the exception of Oracle files. 
Iransfomiation from one format to anoth- 
er can be accomplished without having 
the package resilient. A Systal user can 
pass along an SPSS file, for example, 
without having access to SPSSIPC + . 
while a Slala user can translate SAS files 
without having access to SAS. 

Both the DBMSICOPY and the 
DBMSICOPY Plus packages come with 
a 30-day money-back guiuantec. 

— (Jerard E. Oallal 


all the questions, the program thinks a 
while and then gives you its answer. 

Some of the programs cannot even be 
run in this “interactive” way: you must 
create a batch file in order to use them. Sig- 
nificant Statistics supplies a utility pro- 
gram for this purpose that generates a 
“command file or control card informa- 


tion (file) for any of the 25 batch-oriented 
programs.” The user works through this 
command-file generator, answering the 
questions and specifying the name of the 
command file to generate, and the genera- 
tor creates a file of control cards that are 
later used to run the batch program. 

The process you must use to create con- 


Uol cards is similar to the one people had to 
use back in the days of card readers. In 
fact, like those old keypunched cards, the 
control cards generated by Sigsiat's utility 
program (which can be examined by using 
the DOS TYPE command or with a text 
processor) are divided into columns, and 
different data items are specified in rows of 
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Road-test a Buick in your home. 



Send for a free Buick disk. 

■ If you have a personal computer, 
you have everything you need to be a 
smarter Buick shopper.* Send for our 
1989 Buick Dimensions Disk today, ■ 
It gives you specifications, standard 
equipment, option package and pricing 
information on the 1989 Buicks.* And 
it's all presented with exciting illustra- 
tions and animated graphics that let 
you actually select option packages for 
the Buick of your choice, make product 
comparisons, play the Buick chalienge 
trivia game, and do much more.* Run- 
ning this package requires an IBM PC, 
IBM PS/2, IBM compatible, or Apple 
Macintosh computer, with 512K RAM. 
Don't miss the fun and valuable infor- 
mation. Use the coupon below, or 
write to: Buick Dimensions Distribution 
Center, do Tuar Co., P.O. Box 354, Flint, 
Ml 48501 . Please indicate which disk 



format you have. 


The Great American Road belongs to 


1989 REATTA 


H wytb cf . l909GMCo»p AHnghlsfeserved 

YesI Please rush me your free 1989 Buick Dimensions Disk package, 
in the following format; ( ) IBM 5-1/4" 

( ) IBM 3- 1/2" 

( ) Apple Macintosh BOOK 



Name: 

Street Address; 

City; State; Zip: 

Apple and Macintosh are registered trademarks of Apple Computer, Inc. IBM is a registered trademark of Imernational Business 
M^hir>es Corp. 


CopyiiyMitjd 
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The Speed of 
Lightning 

Keystrokes. Screen 
updates. All virtually as 

as the applications 
program. That’s the result 
of REMOTE^™ error- 
checked, data com- 
pressed link. It won’t 
keep you waiting. 



The Cost-Efficiency 
of Scrooge 

Some programs want 
you to buy both parts-the 
calling program and the 
host program-even if 
you only need one. Not 
REMOTE? It comes in two 
parts-R2HOST“ and 
R2CALL™ Buy either. Or 
both. Whatever you need. 
And no more. 



The Flexibility of 
Rubber Man 

R2H0ST isn’t snobbish. 
It’ll take a call from R2CALL 
from one of the Crosstalk 
Communications programs, 
from almost any other 
communications program, 
or from a conununica- 
tions terminal. R2CALL 
connected with R2HOST 
does give you all of the 
power and features of 
REMOTE? including 
exact keyboard mapping 
and the ability to transfer 
files with error-checking 
even while an applica- 
tions program is running. 


The Heritage of CROSSTALK® 

You’d expect a remote control program 
from the makers of CROSSTALK to be more 
advanced. We’ve been leaders in PC com- 
munications since the beginning of PC 
communications. 

That’s REM0TE2’s femily tree. And 
it shows. 

Better, more convenient remote con- 
trol for almost any application you can 
think of. Support. TYaining. Collabora- 
tion. Branch office or home computing 
with a central PC. 

REM0TE2 essentially puts you in 
front of the remote computer. 'You have 
total control of the keyboard, DOS or 
any applications software. And what you 
would see on the remote computer’s 
screen, you see on yours. Instantly. 

It also provides a wealth of features 
that make it more efficient and easier to 
use. A chat window so that you and the 
person at the distant computer can chat 
without disturbing the application that’s 
running. An integrated help system that 
provides help for wherever you are. A 
phone book of commonly used numbers- 
along with their communications settings. 
LAN and mainframe access. And an 
activity log. 

If you need to operate a distant 
computer by remote control, look at this 
one- REMOTE? From the makers of 
CROSSTALK. See your dealer or contact 
us for details. 


REMOTe2 


CROSSTALK COMMUNICATIONS 
1000 Holcomb Woods Parkway 
Roswell, Georgia 30076-2575 
404/998-3998 

A I)ivisk>n uf Digital ('iiinniui>H-atii>n.s As.siH-ial(^. Inc. deci 
At! NYSE li.st«l (t>m|>any: Far a copy of tlw* annual re|x»n nr 
rurthtT infonnatiiin cull 40-1 442-4IHHI. 

KEMifTE- R'llOKT and RH'ALL an* lrsdpmu1(« of Digital 
<'<)mmunk’ati»n.<i Assoriates. Inc. CROSSTALK is a n-gistered 
Indmurii of Digital CummuniratkiiVH A.ssurlaln. Inc. 


CIRCLE 278 ON READER SERVICE CARD 





STATISTICAL ANALYSIS • ADVANCED 


columns. For example, in the batch pro- 
gram BMD05D (a program to create plots, 
histograms, and Pareto charts) columns 16 
through 20 on the first card specify the 
number of cases in the data set. As with 
keypunched 80-column cards, if you dis- 
cover errors after your batch file has been 
run, you must key in the corrections. 

Sigslat requires you to use FORTRAN 
format statements to specify the location 


Sigstat’s 


features fulfill 


any wish list, 


but the interface 


is hard to use. 


of the numbers you are interested in mani- 
pulating. Though they can be a pain to 
type in (for the biological research task, 
for example, the format statement is 
••3X,F3.0,7X,F3.0,I7X,F3.0"), they 
can be an advantage in that you only need 
specify the fields you are interested in; the 
rest can be ignored. Sigslat routines will 
also let you insert the format statement as 
the first record in a data file so that you 
don’t have to keep retyping it. 

The sad thing about all these inconve- 
niences is that Sigslat includes almost ev- 
ery function listed on our features table, 
and the documentation has extensive foot- 
notes and references to various scientific 
papers and Journals. This package is like 
the answer to a statistician’s wish list. 

To Sigslal's credit, the support staff at 
Significant Statistics was very helpful. 
They see their product as supplying the 
raw statistical number-crunching that peo- 
ple who analyze data require. They aren’t 
interested in the whistles and bells, just the 
statistics. They do have several nice pro- 
grams: for example, one called Explore al- 
lows you to move through your data look- 


ing for attributes and patterns. It includes 
the ability to create 3-D graphs and to view 
a graph from all angles. 

It seems that though we’ve learned a lot 
about how to improve the interface be- 
tween humans and computers since the 
days of the card reader, the folks at Signifi- 
cant Statistics have not been paying atten- 
tion. Twenty-five years ago a product like 
Sigslat would have been hailed for its sta- 
tistical power. Now it seems more like a 
rug beater: it gels the carpet clean, but 
these days most folks use a vacuum clean- 
er. — Martin L, Ramsay 


i '■ SPSS/PC+ 



%SPSSIPC+ from SPSS, $795 for the 
base system and $3,454 for the works, is a 
full-featured statistical analysis package. 
Version 3.0 is an adaptation of a well- 
seasoned program for mainframes and 
minicomputers. Its complex command 
structure is a legacy of this mainframe ori- 
gin, What sets the PC version apart from 
its ancestors is an interactive system of 
menus and help screens, as well as its in- 
teractive execution. 

The Fast Start on-line tutorial is like a 2- 
credit course in SPSS. It offers an excellent 
introduction to the package and its system 
of menus, function keys, and other special 
features, as well as an introduction to some 
basic suitistical procedures. 

Due to the sheer size of the system 
(with all the options loaded except the 
mapping module, it requires a whopping 
12MB), it will take a few days to leam 
SPSS/ PC +. For a nonstatistician, it will 
probably take months to leam and years to 
master the wealth of procedures. It re- 
wards the regular user with a system that 
will solve problems with both speed arrd 
accuracy for a variety of special settings. 

A system of three files underlies a 
working session with SPSSIPC + '. 
SCRATCH. PAD is the active command 
worksheet; SPSS.LCXj is the record of the 
session with diagnostics: and SPSS. LIS is 
the listing of the output from the program 
as it tuns, which can also serve as a backup 
for printing results after they have been ex- 
amined. 


FACT 

yIS F 1 L E 

SPSS/PC +, 

Version 3.0 
SPSS Inc. 

444 N. Michigan I>r, 
Chicago. IL6()6I I 
(312).W3.‘HK) 



List Price: S795 fw the base system; exUa- 
cx>s{ options available. 

Requires: 5I2K RAM for base system. 
(>WIK RAM with AJxvmrd Sfaiisiics and 
Trends options loaded; hard disk with 4.5MB 
tree space for base system installation 
{ 1 1 .6MB required fiw entire system). IX)S 
2.0 or later, CGA required for Microsoft 
Chart and (iraph-in-the-Ho.x . 

In Short: .VPSS/PC+ is an adaptation ofa 
wcll-sea.soned mainframe progratn. A full- 
featured statistical package. SPSS^'PC *■ 
boa.sts an interactive system of menus and 
help screens as well as inler.u;tivc execution. 
Its chief draw backs are its price and the si/e 
of the system (aNfui 12MB). The dtxumen- 
tation and manuals are first-rate. Not copy 
pmtected. 

Q)RCa6650NtiFA0CHSI-WlCE CARO 


Writing programs in SPSS/PC+ is 
easy — in fact, it’s much easier to develop 
programs in SPSSIPC + than in the main- 
frame version of the program. The pro- 
gram has been adapted to take advantage 
of the PC environment. It uses extensive 
menus and gives you the ability to paste 
commands into the working area of the 
program, which is called SCRATCH 
.PAD rather than looking up commands 
and options in the manuals. 

However, losing your work is also 
easy. The three files with default 
names— SCRATCH.PAD, SPSS.LOG, 
and SPSS. LIS — are automatically lost un- 
less they are tenanted before entering the 
program again. The user is free to rename 
these files after exiting SPSS! PC +, using 
the available tools, but the program 
doesn’t manage a system of file mainte- 
nance and backups. Someone new to the 
program could easily lose hours of work 
because of a failure to save these files un- 
der other names. 

New features added in Version 3.0 in- 
clude Flip and Autorecode, which facili- 
tate data management: .statistical methods 
such as rank, nonlinear regression, and 
log-linear; and the Examine procedures for 
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nie ''orienUtlon" section provide:; « brief 
evpiaTMtlon of hou the SFSS<^* Hm atid Help 
a^ten works. If you have not used the 
Nenu and Help systen before, you nay want to 
road through the screens in the orientation. 

• To do to. press d-i (Enter). 

Part A of the SPSS^* V3.0 update nanuai contains 
a list of nodlf ications and new features in U3.B. 
Part A of the SPSS/PC* U2.B nanuai contains a tore 
rnnplete introduction to the Henu and Help sytten 


fl4telp Alt t Edit Alt njtomis ■c.'Aff 

•ftO RATE TOO Hl(Ji' ’C TUD RATE TOO LOW' 'H' 

IfflONe TOOL ON lATHE' . 

IISSING VALUE CMJSt (' '). 

•rREqUDtCIES /VARIABLES cause /BARCHART. 

IRAPK /BAR COUNT BV CAUSE. 

^ET /PRINTER ON. 

rREQUOICICS /VARIABLES CAUSE /FORNAT DFREQ /BARCHART PERCENT (160). 

;ET /PRINTER OFF. 

FINISH. 



read or write data 
nodify data or flies 
graph data 
analyze data 
session control I info 
run DOS or other pgns 
-extended nenus — 
SPSS/?C> options- 
F1NISH 


SPSS; PC + tels you tai- 
lor the user interface. 
Windows can be re- 
sized and reposi- 
tioned; any window 
can be enlarged to full- 
screen. You can 
choose among show- 
ing the menus, con- 
text-sensitive help 
screens, the command 
file, and the results of 
your analyses. The de- 
fault setting Is shown 
here — menus and help 
screens on the top half 
of the screen, com- 
mands in the lower half 
of the screen. 


exploratory data analysis (stem-and-leaf, 
box plots, and so on). 

In both the marketing research survey 
and the social science research tasks, 
SPSS/PC + produced sophisticated cross- 
tabs and reliability procedures efficiently 
and quickly. However, the data-cleaning 
task called for in the s(x;ial science re- 
search task could not be accomplished di- 
rectly. SPSSIPC+, unlike the mainframe 
version, does not have procedures for con- 
verting alphanumeric codes into numerics 
(Convert on the mainframe is a common 
way to deal with data-entry errors). An 
add-on option. Data Entry, affords some 
control over the entry of illegal characters 
in numeric fields, range checking, and log- 
ical rule checking. 

SPSS/PC + easily performed the time- 
series analyses required for the financial 
forecasting task. Although the program 
lacks the Modulo function required to per- 
form the biology re.seaich ta.sk (only Mod- 
ulo 10 is available), we constructed a sub- 
stitute function by using a bit of algebraic 
dexterity with the Trunc function, which 
produces the integer part of a number. And 
the package has no built-in procedures for 
the x-bar chart requested by the quality 
control engineering task. 

Presentation-quality graphics, tables, 
and maps are available in several add-on 
options: Tables from SPSS, Microsoft 


Chan, Graph-in-the-Box from New En- 
gland Software, and Ashton-Tate’s Map- 
Master. 

The documentation and other texts in- 
cluded with SPSS! PC -I- are superb, con- 
tinuing the product's mainframe tradition 
of excellence. The tables of contents are 
helpful in locating answers to most of your 
questions. The major manuals are divided 
into three parts: Introduction and Tutori- 
als, Statistical Manual, and Command 
References (including pull-out reference 
cards). Discussions of data modification, 
procedures, or statistical analyses are clear 
both to newcomers and experienced users. 

User support for the program is profes- 
sional and knowledgeable. SPSS offers a 
special "hotline” service at extra cost to 
"Value Plus" or "Customer EXPress" 
customers. It includes an 800 number and 
extended hours for calling. Our questions 
about time series or quality control were 
referred to experts in the areas. 

SPSS/PC -I- is a rich package. The com- 
plete system includes just about anything a 
professional statistician might need. But 
its menu system, context-sensitive help 
screens, Fast Start on-line tutorial and ex- 
cellent documentation make SPSS/PC + a 
system that even a non-Ph.D. statistician 
(or even nonstalistician) can get great re- 
sults from. — Leonard M. Naphtali and 
Zvia Segal Naphtali 


m PP^ Stata 


Wwhat Stata, $595 from Computing 
Resource Center, does, it does very well. 
And while there are many things that the 
package does not do (numerous statistical 
procedures are lacking) one can use the 
package's full programming language to 
add any of these features. 

Stata, Version 2.0, is primarily orient- 
ed to general linear-model types of ana- 
lyses, especially those using continuous 
variables. For example, regression, analy- 
sis of variance, logit and probit models, 
and Cox-type survival models are all readi- 
ly available and easy to use. However, 
there is no ability to do log-linear analysis 
of multiway tables. 

Stata allows you to choose the type of 
interface you’re most comfortable work- 
ing with: you can use the package either as 
a menu-driven program, a completely in- 
teractive system that optionally keeps a log 
of all input and output or just all input, or 
you can configure it as a batch program, 
using your own editor to write the com- 
mand fdes. The program includes a very 
extensive on-line help system that covers 
not only the built-in commands, but also 
most of the vendor-written add-on pack- 
ages. These numerous add-ons are pro- 


FACT 
gjiliii FILE 

Suua, \'ers)on 2.0 
Computing Resource 
Cenlcr 

lOKOl Nulional 
-Blvd. 

Los Angeles. CA0(K)M 
(8(H))STATA-K' 

(213)470-4341 in Calif.. Alaska, and 
Hawaii 

List Price: $595 

Ret|uire^>: 256K RAM. rX)S 2.0or later. 

In Short: Offering three different inter- 
laces — menu, inieraciive or batch jmvess- 
ing — and very grxxi analytic graphics. Smm 
excels in regression analysis and nuny of its 
relatives I ANOVA. logit, probit. survival 
analysis). Its weakness is in categorical data 
scls. including limited entss-tabs. Siaia is 
very fast and includes both tfunsformation 
and data-management capabilities. Not copy 
protected. 
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IB\1 1’(] K (lompatiblfs; Tandy 1000 & 3000C(ini|)uU‘rl sers: 


Puhlish^It!"'^ 

in less than an hour. 




PUBLISH IT ! — A full-featured, fully integrated 
desktop publishing powerhouse with word processing, 
page layout, typesetting and graphics. 


SPECIAL FEATURES: 


Even if you have no design skiiis or publishing experience, 
you can get results in less than an hour with PUBLISH IT! 

For all its state-of-the-art ability. PUBLISH IT! 
is incredibly easy to learn — refreshingly so. 

PUBLISH IT! combines the familiar GEM User Inter- 
face, our Quick-Start Mini-Manual, a full complement 
of Help Screens , and the practical WTS/WYG (Whtt- 
Hxi-SM-li-IVhrt-HNi-fietldisplay — all designed 
to get you up and running in less than one hour! 


TIMEWORKS ACCESSORY PACKS 

give you hundreds of new ways to add 

impact to your PUBLISH IT! documents. 

• People, Places & Things: Over 240 
ready-to-use graphics & illustrations. 

• Symbols & Slogans: Over 400 
graphics, borders, logos, & more. 

• Education Graphics: Over 250 
camera-ready school graphics. 

• Design Ideas: Over 85 layout ideas for 
ads, newsletters, brochures & more. 

• Font Pack 1: Includes 8 unique type- 
faces, 7 special effects, in sizes 9 to 
72 point. 

• Font Pack 2: 8 more typefaces, with 7 
special effects. In sizes 9 to 72 point. 

$39.9Seach 


WhtxMft advertising, 
your business 


• GEM User Interface: It’s fast and easy. 
Pull-down menus, Icons, scroll bars and 
dialogue boxes help you learn and use 
the program quickly. Your display screen 
shows you exactly what yourfinal product 
will look like when you print — What-tbo- 
See-fs-Wbat-MMi-Get. 

• Flexible Page Layout: With your mouse 
or joystick, and keyboard, you can over- 
lap, reposition, resize, & reshape the 
text, columns, graphics. Change your 
layout or experiment almost effortlessly! 

• Built-In Fonts: Choose from over 1200 
possible type-style combinations! Opt 
for bold, italic, underlined, white, light, 

& superscript or subscript characters. 
Type sizes range from 7 to 72 point. 

• Premium Quality Printouts: 

PUBLISH IT! uses a special high density 
printout format that gives you superior 
quality printouts on your dot matrix printer. 

• Built-in Word Processor All the features 
necessary for everyday word processing, 
plus most of the sophisticated ones 
found only in more expensive programs. 

• Ibxt Importing: Load documents from 
WORD PERFECT. MICRO-SOFT WORD, 
WORDSTAR, WORD WRITER PC, orfrom 
any other program with an ASCII text 
format directly into PUBLISH IT! • 

• Built-in Graphic Toolbox: Draw lines, 
boxes, circles, curved comers, and "free- 
hand" graphics. Plus, choose from a wide 
variety of built-in line and fill patterns. 

• Kerning and Leading 


• Graphics Importing: Directly import 
graphics from LOTUS 1 -2-3, GEM DRAW, 
GEM GRAPH, GEM SCAN, PC PAINT- 
BRUSH, and PUBLISHERS PAINTBRUSH.* 
Then crop and size them to fit. 

• Automatic Text Flow and Word Wrap: 

Flows text from around graphics: and from 
column to column on the same page, or 
cames It over to subsequent pages. 

• Multiple Size Page Views: View, edit and 
layout pages at actual, double orhalf-size. 

• Over 150 Professionally Drawn Graphics 
A illustrations. 

• Plus, you get worksheets, time-saving 
features, sample documento A more! 

Includes 5'4' & 3V^'disks; supports 
hard drive. 

Suggested Retail Price $199.95 

(Also available for 

Applelle, Me. lIGS Computers . $129.95) 
At your local dealer or order direct from 
Timeworks: 

1-312-948-9202. 


444 Lake Cook Rd., Deerfield, IL 60015 
312-948-9200 

tXX:UMENTS DO NOT PRINTOUT IN COLOR 
* Registered trademarVs of their respective companies. 

© 1967 Timewortis. Inc. All Rights Reserved. 
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Stata's graphics versa- 
tility is apparent as It 
displays four unique 
graphs. It can also cre- 
ate multidimensional 
graphs 


grams written in Staia's programming lan- 
guage, They are supplied automatically, 
both as extensions of Siata's statistical ca- 
pabilities and as examples of how to write 
such programs. 

The graphics capabilities of Slam are 
very good, although they are not as dy- 
namic as those from NCSS. One problem 
with the graphics is the limited control the 
user has over where labels and titles can 
go. Furthermore, the user is not given any 
font choices. Still, the graphics are very 
useful for analytic purposes, and the re- 
sults are of presentation quality, with sup- 
port for many output devices. 

Smia boa.sts numerous unusual graph- 
ics options, including scatterplot ma- 
trices — a set of two-way scatterplots ar- 
ranged in a matrix — and two types of 
multiple imaging. The first type allows 
you to use one variety of a graph with a 
“by” statement so that on a single screen 
you can see separate graphs of, say, in- 
come by experience for females, for 
males, and for both. The second type al- 
lows you to combine different varieties of 
graphs on the same screen or printout. 
Thus, you could show a bar graph, a box- 
and-whisker plot, a one-way scatterplot 
and a normal curve plot all at once. You 
could even merge this with two- and three- 
dimensional graphs. 

Although the program is not really 
aimed at quality control applications, sev- 
eral vendor-supplied programs furnish 
many of the most-needed charts, including 


those specified in the quality control engi- 
neering script. Of the four tasks that Siam 
could do (the package doesn't include 
ARIMA analysis, so the forecasting task 
was not attempted), the only problems oc- 
curred with the social science research 
task, since the program doesn't have reli- 
ability analysis. 

Slam is very limited in terms of its abili- 
ty to turn output into presentation quality. 
While there ate some provisions for adding 
user and job information and highlighting 
various parts of the output, there is no way 
to place pieces of the output in particular 
page locations. 

One of the best features of Slam is its 
flexibility. Not only does the package offer 
both a programming language and a sepa- 
rate macro facility, but there are also spe- 
cific commands that enable users to easily 
do things that are not obvious and that oth- 
er programs don't allow. For example, fol- 
lowing a regression, an ANOVA, and a lo- 
git, probit, or Cox regression, one can 
easily design and test linear hypotheses. 
Furthermore, the regression procedure 
automatically provides significance tests 
of each independent variable. 

Often a user will want to test sets of 
variables, such as those that together com- 
prise the categories of a cla.ssification vari- 
able. Slam allows this. Alternatively, one 
may want to test whether one coefficient is 
equal to another (or to two or three times 
another). This is also very simple. Further, 
Slam guards against the user specifying in- 


consistent constraints. Thus, you cannot 
test at the same time whether a particular 
coefficient is equal to both 20 and 21 . It is 
also ea.sy to automatically form dummy 
variables from a categorical variable. 

The manual is generally clear and well 
integrated, though it would be helpful if 
page numbers, rather than just subject ti- 
tles, could be included. The inclusion of 
cross-references would also be welcomed. 
The major weakness of the manual is its 
lack of technical material: no references 
are listed, and computing algorithms are 
not discus.sed. 

The company's technical .support was 
excellent, and whenever serious bugs are 
found, new disks are sent out to all regis- 
tered owners — an excellent practice. 

— Richard Goldstein 



Brilliant graphics and extensive statis- 
tical and mathematical functionality ate 
the twin stakes upon which Smigraphics, 
from STSC, has layed its claim to the PC 
statistical .software market. With Version 
3.0, STSC has strengthened an already ro- 
bust product, adding HPGL support to its 
graphical capabilities, significantly ex- 
tending its quality control procedures. 


FACT 
FILE 

Statgraphics, 

Version 3.(1 
STSC Inc. 

21l5K.JetfcrsonSi. 

R(Kkvillc.Ml) 

20852 

{30l)9K4-5(KX) 

{800)5y2-(X)50 
l-ls! Price: S895 
Requires: 5I2K RAM (64()K recommcnikd 
and required for some pr(x:edures), CCiA. 
IX)S 2.0 or laler. Hard disk recommended. 
In Short: SuiigraphUs Is u versatile, flexible 
p;ickage with emphasis on graphics. It can he 
customised and extended ihnmgh its inter- 
face to APL’Plus- Version 3.0 transcends 
many of the pn)gram\ previous limitations. 
Not copy protected, 
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One Drive Fits All. 





camPAa 


Only Tecmar Can 
Back Up AH Three 
With One Tape System. 

It’s what you told us you 
need. A single tape backup 
system to work with your 
I%/2s™ your classic-bus PCs 
and - here’s the clincher - 
your Macintosh® IIs. Three 
very different architectures 
supported by one high-speed, 
high-capacity tape system. 

Tecmar ’s not only done it, 
we’ve made it easy! Any exter- 
nal Tecmar QualityTape™ drive 
from 60-to-150MB capacity. 


including the ones you may 
already own, can now be 
shared between PCs, PS/2s 
and Mac IIs. The QT drives 
easily connect to a Tecmar 
host adapter board inside the 
computer - including the 
brand-new NuLink™ Host 
Adapter for Mac II. If you have 
more than one architecture, 
then this is the solution that 
makes sense! And only Tecmar 
has it. 

More companies choose 
Tecmar tape systems than any 
others - for our speed, relia- 


bility and support. And now, 
one drive fits all. For more 
information, call Tecmar at 
(216) 349-1009 or (800) 624- 
8560. Or write Tecmar, Inc. , 
6225 Cochran Road, Solon, 
Ohio 44139-3377. 

TEOI4>4R 


APEXONCOMFW^ 

CKlopynfht Tecmar. Inc., a tubaidury of Rexon. Inc.. 1988 
All n^ureaoved 

All TA.TRdr ptoducu Oft irtuUmarkt or rtguurtd irodcmarki of Ttcnar. 
Inc Other and ptodna names an tradenurhs or rtgisstred 
trademarks of thttr respeam eompanies. 
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No sin^e word processor 
is perfect for all of your users. 

Two Fingers Tommy 
needs a different approach than 
Blazing Fingers Terry and that's 
where WordStar fits in. WordStar 
is the Touch Typist's Word 
Processor. 

The Touch Typist's Dilemma 

WordStar understands 
your touch typists' dilemma. You 
need them to produce good 


looking business documents 
and correspondence fast But 
they don't have the office's most 
powerful computers. For these 
users WordStar's compact 
size and home row commands 
make it ouq>erform general pur- 
pose function key word proc- 
essors every time.Touch typists 
can edit, format, layout, and 
preview documents much faster 
with WordStar than with hunt 
and peck function key word 
processors. 

On the other hand, users 


in your department who aren't 
touch typists might be better 
off with a function key word 
processor. Constantly looking at 
the keyboard doesn't seem to 
distract non-touch typists. 

WordStar Does Best What 
YourTbuch Typists Do Most 

WordStar 5 is the latest 
release of The Touch Typist's 
Word Processor. Without 
stopping to hunt for function 






erFbr¥)ijr 

"^ista 


WordStars 


keys WordStar users can: 

O lay out pages with up to 8 
snaking columns 
O create footnotes for each 
page or at the end of the 
document 

O import Lotus 1-2-3 and dBase 
files without conversion 
O customize mailings 
O view documents as they will 
print including exact fonts 
and sizes-even view multiple 
pages at once 

Thousands of touch 


typists know and use WordStar. 
And thousands are more 
productive on WordStar than 
they could ever be on a general 
purpose function key word 
processor. The timelessness of 
the WordStar success story is 
as simple as that. 

If there are touch typists 
in your department or work- 


group turn to The Touch Typist's 
Word Processor. Him on die 
power of WordStar. 

For more information 
about how WordStar can 
help you get the most out of 
your workgroup's touch typists 
see your dealer or call 
1-800-227-5609, ext 615. 



All trademarks acknowledged. C I9S9 MtcroPro Inicmatunal Corp..33 San Pabb Avenue. San Ra&eLCA 94903 (415) 499-1200 
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A Day in Five Lives: Task 1 

t'Sfk' Biological Research 


F or our first task, we chose an example 
from a neurobiology research lab. 
Seventy-six flashes of light, administered 
along a matrix of spatial locations, were 
presented to an animal while electrical 
recordings of a single neuron in the 
animal’s brain were recorded. 

Each reviewer received a data file of the 
76 responses to the stimulus, based on the 
position of the stimulus. Data for the 
activation of the neuron for 0.5 seconds 
preceding and following the light stimulus 
were called the Control and Test 
responses, respectively. 

To analyze the data, we 


# performed a data transformation to 
generate data that represented the 
position of the stimulus; 



The variables for the 
biological research 
task are defined in 
MIcrostat II. 


# sorted the data baaed on the position of 
the stimulus; 

# converted the data to a different scale; 

# performed a two-way analysis of variance 
(ANOVA) to determine whether the Control 
response end the Test response were 
dependent on any of the given stimulus 
conditions, and to determine any 
interaction effects; 

# performed a linear regression to 
determine the parameters of the response 
to the stimulus; 

# graphed the results as a contour graph; 

# detefmlr>ed the feasibility of using a 
programming language or macro facility to 
automate the task for multiple test 
sessions. 



RS/1 plots the effect of 
both the X position and 
y position of the 
stimulus as it affects 
the firing activity of the 
neuron. RS/1 can also 
present these results in 
a 3*0 graph. 


doubling data size limits, and completely 
overhauling its custom procedures inter- 
face. What’s more, they have done it while 
keeping the price at $895 (an upgrade from 
Version 2.6 is $195; from earlier versions, 
$395.) 

A new, menu-driven installation proce- 
dure allows easy customization of graphics 
output for a wide variety of printers and 
plotters, as well as for the Polaroid Palette 
film recorder. Also new with Version 3.0 
are instructions for installing Statgraphics 
on a network. While file and record-lock- 


ing are not available, data can reside on ei- 
ther the workstation or file server. System 
and help files are installed on the server 
and can be shared among concurrent users. 

Installed and customized for your PC, 
Statgraphics is ready to tackle data. The 
program can import and export ASCII, 
.WKS, .WKl , and .DIF files, among oth- 
er standard PC formats. Full-screen 
browse and edit capabilities allow you to 
examine and clean moderate-sized files. 
Larger files, however, may need to be split 
by rows or columns to be manipulated; in 


particular, no more than 127 columns of a 
.WKl or .WKS file can be imported at 
once. But you can join files without limita- 
tion inside Statgraphics, and import/ex- 
port procedures are so friendly that even a 
massive spreadsheet is soon digested. 

Each time it is loaded, Statgraphics cre- 
ates a data directory in RAM to speed sub- 
sequent file access. Thus while the initial 
program load takes about minute on an 
AT, subsequent access to all data files in 
the directory is quite fast. 

You can manipulate data, whether im- 
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BRstream lype- 
The power to stop 
readers on the page. 

Bitstream type has rapidly 
become the most popular way 
to give printed documents the 
crisp, professional appearance 
you get only with superior type. 

But there’s actually a more 
important reason to use it. And 
that’s for the power it gives you 
to create precisely the image you 
want for each of your documents. 
So they’ll stand out, get read, 
and be remembered. 

And with Bitstream type, it’s 
easy to do. We offer more than 
50 different typeface packages, 
each with 4 distinctive typefaces. 
And each with its own style and 
personality. They work with just 
about every leading MS-DOS* 
word processing and desktop 
publishing package. And with 
PostScript,* HP* LaserJet* Plus, 
Series II and compatible printers. 

Best of all, each Bitstream 
scaleable type package gives you 
hundreds more sizes— and far 
more flexibility — than font 
cartridges, and for about the 
same price. 

Let us show you how to put 
the stopping power of Bitstream 
type to work for you. Just call us 
at 1-800-522-FONT, ext. 2010 
(617-497-6222, ext. 2010 in Massa- 
chusetts) for a free copy of 
“Express Yourself,” and the 
name of your nearest Bitstream 
type dealer. 



Bitstream type works with these and marry other 
popular software packages. 


Bitstream® 

Fontware 


SCALEABLE TYPE 

CIRCLE 218 ON READER SERVICE CARD 
C 1968 Bittirwm Inc., BITSTREAM ii o r« 9 ittar«<i trod** 
marit and FONTWARE it o Irodemork of BAstroom Inc. 
All product nomai ar« regiitered trodomorks of th«ir 
rMpecHv* monufocturert. 






Introducing ArtlineT 

The Graphics Illustrator That Manipulates Type Down To The Letter. 


a 


0 ^- 




Twist it! Turn it! Anyway you want it. With Artline, you can 
produce high-quality text effects and original graphics you 
never thought possible. All on your PC! 

Choose a typeface, draw free-hand, trace an image. Then 
take your graphic design even further. Scale it, rotate it, color 
it, pattern it, mirror it, copy it... well, you get the picture. 
You can partner Artline with GEM" 

Desktop Publisher” Xerox' Ventura Publisher' and Aldus' PageMaker' for 
logos, headlines and illustrations. And it’ll work with almost any printer. 

Artline. The ideal design tool for the most innovative, high-qu^ty text 
and graphics. It’s revolutionary. In every sense of the word. 

For more information, contact your 
nearest dealer or call (800) 443-4200. 

AU artwork shown was created using Artline. 




From d DIGITAL RESEARCH' 



GEM, Digital Research and the Digital Researdi logo ait registered tradeinarkt and GEM Artline and GEM Desktop PubUsher are trademarks of Digital Research Inc. 
Other product names are registered trademarks of their respective owners. Copyright O 1988, Digital Research Inc. All rights reserved. 
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ported or created in Slalgraphics, with the 
full-screen text editor and by using what 
Sra/grap/rrcjcalls operators. Operators in- 
clude a wide variety of generalized mathe- 
matical functions with names like Com- 
press and Reshape. Most of the operators, 
which cover functions for APL program- 
ming language primitives, are defined on 
matrices; this vastly simplifies data ma- 
nipulation. You can access the operators 
from any input panel or from the “execute 
window," a pop-up window that provides 
a powerful interactive data management 
facility. 

With well over 200 statistical and math- 
ematical procedures, Statgraphics fits any- 
one's definition of a general statistical 
analysis package. It easily performed vir- 
tually all of the test tasks including quality 
control, ANOVA, simple and multiple re- 
gressions, and cross-tabulations. Even re- 
liability analysis, a procedure that is not 
built in, can be performed by a combina- 
tion of other procedures and use of the op- 
erators. 

You can write custom procedures for 
Slalgraphics using APL’Plus, STSC’s 
implementation of the APL programming 
language. This feature is extremely valu- 
able for people working with relatively 
new techniques (like Efron's bootstrap sta- 
tistics) or attempting to integrate other 
mathematical models (neural networks, 
nonlinear dynamics) with those supplied 
here. The availability of a very high-level 
set of primitives in APL*Plus allows the 


Statgraphics provides 
Incredibly detailed 
worksheets, giving us- 
ers eomidinble free- 
dom for ipeclfylng 
graphics options. 


mathematics to speak for itself. 

Documentation is in general quite 
good, and examples are plentiful. If little 
background is given to justify the ways of 
statistics to users, the procedures them- 
selves are so well laid out that it is hardly 
missed. 

While nearly all of its calculations are 
performed in APL, much of the screen- 
handling is written in C — another case of 
fitting the tool to the task. Almost every 
screen in Slalgraphics can be edited and 
saved. Graphs can be customized, either 
directly while viewing the screen, or by 
varying display parameters such as color, 
type, point size, various tick-mark fea- 
tures. and window size for display, print- 
er, or plotter. You can also specify a view- 
point for 3-D graphs . And not only can you 
annotate charts while looking at them, you 
can even plot the next point in a regression 
or exclude outliers from a calculation and 
redo the graph, all interactively! 

Slalgraphics balances beautiful graph- 
ics with powerful analytics: this bell curve 
rings hue. — ^Marc M. Groz 


StatPac Golcl 

■■ 


StatPac Gold, $595 from Walonick 
Associates, takes less time to learn and 
costs considerably less than many other 
statistical analysis packages. It is particu- 


larly attractive to those people who are 
more comfortable with less software be- 
tween them and the data: minimal disk 
space and memory are required to run Stat- 
Pac Gold, Version 3.0. 

The program's tutorial is an excellent 
introduction to the program, helpful both 
in learning about the architecture of the 
program and how to set it up. StatPac 
Gold " s well- written 538-page manual con- 
tains informative discussions of statistical 
procedures. 

StatPac Gold consists of separate pro- 
grams linked together by a menu system. 
Many of these programs can be run direct- 
ly from DOS, bypassing the menu system 
altogether. Others work together as groups 
that carry out specific functions. For ex- 
ample, data entry and editing is accom- 
plished by a group of programs, rather than 
by an individual program. Other tasks car- 
ried out by program groups include gener- 
ating code books, generating and execut- 
ing procedure files, and file conversion to 
and from various formats. 

The program uses three file types in any 
analysis: codebooks, data files, and proce- 
dure files. Although all are in ASCII for- 
mat and can be created using any text edi- 
tor, StatPac Gold has specialized 


m FACT 
^ F I L E 

StatPac Gold, 
Version 3.0 
Walonick 
Associates Inc, 

6500 Nicollet Avc. 
South 

Minneapolis. MN 55- 
(612) 866-9022 



List Price: $595: with forecasting option, 
$790 

Requires: 256K RAM. hard disk with 
1 .6MB free space. DOS 2.0 or later. CGA 
and math coprocesscM’ optional . 

In Short: StatPac Gold lakes up minimal 
disk space and memory, lakes only a short 
while to leam. but lacks some impt^nant pro- 
cedures. It may be attractive to those who are 
mt>rc comfortable with less software between 
them and the data. If it does have the statisti- 
cal procedure that you need, then it may be 
the package to use. Copy protected; non- 
copy-proiected version available free to reg- 


istered users. 
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pFograms for creating them. Each time the 
data is transformed or a new variable is 
computed, a new data set with a new code- 
book must be written. Procedure files then 
refer to the new data set and codebook. 
This is conceptually simple, but it rapidly 
proliferates files, and the user must keep 
track of the sets of three files created at 
each step. 

Writing programs with StalPac Gold is 
fairly easy. The program has a limited 
amount of automation in the form of help 
screens, and the ability to paste commands 
and variables from the menus. The pro- 
gram lacks a macro facility. 

StatPac Gold is slow at even the sim- 
plest tasks, like recodes or frequencies. A 
long wait for results is particularly fmstrat- 
ing when you’re trying to debug proce- 
dures you have written. If you made the 
mistake of not turning on your printer 
while debugging your procedure, you 
must tun it again to get a printout. Al- 
though the version of the program we re- 
viewed did not support a math coproces- 
sor, Walonick Associates offers a version 
that does at no extra charge. 

StatPac Gold was capable of ptrxlucing 
results in four out of the five tasks in our 
testing script, although at times the route 
required was tedious and the processing 
slow. For one thing, it lacks the sophisti- 
cated cross-tab and reliability procedures 
required for the marketing research survey 
and the social science research tasks; we 
had to build them from the more elemen- 
tary procedures the program does have. 
The program also had difficulty reading 
the ftee-field data for the biological re- 
search task, but was efficient in the statisti- 
cal calculations for the task. 

Because it lacks procedures for the 
time-series regression with correction for 
auto-correlation of the residuals required 
by the forecasting task, StatPac Gold was 
unable to produce results for this task . 

StalPac Gold is somewhat limited in its 
graphic capabilities. When we plotted the 
x-bar and r-bar charts for the quality con- 
trol engineering task, they were com- 
pressed on the left of the scale, because the 
horizontal scale cannot be adjusted to the 
amount of data available. And the chart 
cannot then be edited to look better. Con- 
tour plotting is not available. 

I used the technical support 800 number 


whenever 1 encountered difficulties and 
found the responses to be courteous and 
knowledgeable. Often it was David Wa- 
lonick, the developer of the program, who 
came to the phone to answer our questions. 

Unfortunately, the program imple- 
ments a form of copy protection that re- 
stricts the user to three installations: one in 
the office, one at home, and one in case of 
a hard disk crash. 

StatPac Gold is not a full-featured sta- 
tistical software package. It lacks certain 
procedures, making the package less ver- 
satile than SPSS/ PC + , for example. How- 
ever, it is easy to leam and doesn’t gobble 
large chunks of your hard disk. If it has the 
statistical procedures you need, it is re- 
commended. — Leonard M. Naphtali 
and Zvia Segal Naphtali 


Systat 


Before reviewing any software for this 
article, I did some dreaming about what 
the perfect statistical analysis program 
would contain, it would contain a spread- 
sheetlike data editor for ease of data entry 
and manipulation, but it would also be able 
to import, transform, and export data in a 
command-driven way. It would have ev- 
ery statistical analysis function 1 could 
think of — ^and a few that 1 couldn’t. To be 
truly powerful, it would have a full-fea- 
tured programming language so that com- 

^ FACT 
FILE 

Sysua, Version 4.0 
Systat Inc. 

IWX) Shemian Ave. 

EvansUMi. I L 60201 
(312)864-5670 

List Price: For two-volume stalisiics and 
graphics system. $795: forSy^Wf statistics 
package alone. $595; (or Syaraph graphics 
package alone. $495. 

Requires: 640K RAM. DOS 2.0 or later. 

In Short: Sysial is a well-rounded package 
with Just about every imaginable statistical 
fuiKtion . as well as a good user interface, e.x- 
cellent documentation, and beautiful graph- 
ics. Not copy protected. 
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plex repetitive functions could be automat- 
ed. It would make beautiful graphs — even 
maps and Chemoff faces. And, if it wasn’t 
too much to ask, it would have great docu- 
mentation. 

Systat, $795 from Systat, comes in a 
two-volume package (with both Systat, 
Version 4.0, statistical analysis software 
and Sygraph graphing software) and is the 
closest thing to the ideal statistical analysis 
package I’ve come across. And while each 
volume can be purchased individually, the 
complete package is available at a price 
that makes purchase of the complete sys- 
tem an attractive option. Numerous add-on 
packages to enhance Systat are also avail- 
able, ranging from Mystat, a low-budget 
personal statistics package; to logit, probit, 
and survival analysis packages. These 
add-ons are priced from $30 to $ 1 20. Mac- 
intosh versions of many Systat programs 
are also available. 

Installation of Systat is a little strange. 
The programs come on-disk in com- 
press^ form, and the install program de- 
compresses them; like a dry sponge that 
gets wet, Systat expands to gobble up 
4.5MB of hard disk spaee. You could run 
Systat on a dual-floppy-disk machine, but 
it would take 1 5 disks for the statistics por- 
tion alone. 

Systat was designed with the user in 
mind. Commands are simple and English- 
like. In most cases, the simplest version of 
a command is all you need. If you need 
something more specific, a variety of op- 
tions can be added to the command to give 
it more detail. You can make a no-frills 
histogram or generate a modest set of sta- 
tistical data about any file with a single- 
word command. Furthermore, Systat com- 
mands come in two varieties: hot and cold. 
Cold commands are stored and moderate a 
subsequent hot command. Hot commands 
are executed immediately. I found this to 
be an intuitive way of managing the pro- 
grams. 

Systat has not pursued ease of use at the 
expense of statistical power. Just about ev- 
ery feature on our features table is support- 
ed, and most can be executed with a simple 
series of commands that can later be re- 
fined with command options. Importing 
the data for the quality control engineering 
task and generating histograms and control 
charts was accomplished with startling 
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XyWritelUPlus 

makes poweriiil word processing 
a piece of cake 


New A La Carte menus let you use the 
power of XyWrite III Plus right from the 
start. A single keystroke produces a menu 
of logical options. Simple choices achiet'e 
sophisticated results. 

A La Carte menus are an alternative to 
XyWrite’s command system. They let you 
go to work immediately while reinforcing 
the commands and reducing the learning 
curve. They also provide help for the task 
at hand. 

Unlike other menu systems, you can 
choose to work with A La Carte or with- 
out it. After all, when you know exactly 
what you want, you don’t need to consult 
a menu. 

#Xyquest 

For product & dealer information contoa: 
XYQUESTJnc 

44 Manning Road. Billerica. MA 01821 
(508)671-0888 
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AccountMate 
2g PLUS IV. 

[kmfltiTO Accounting Software 
i DeSgned for Change. 


AccountMate2.0 PLUS IV. 
Designed to Run Quickly 
and Efficiently on 
dBASE IV‘ While Main- 
taining Compatibility 
With dBASE III'. 


Use our powerful, full-featured library of account- 
ing programs as they are, or take advantage 
of AccountMate's free dBASE® source code and modify 
them to meet your business needs. 

AccountMate grows with your business. Each 
menu based AccountMate module can fully integrate or 
stand alone. Add more program modules as you need 
them. AccountMate is also compatible with most popu- 
lar spreadsheet programs. 

Authorized AccountMate consultants are available 
throughout the U.S. and Canada for dBASE program 
modifications. Our Clipper™ -compiled version runs 
without dBASE. 

Call today and find out how productive you can 
be with the software solution, designed for change 

"An easy-to-run. fuU-featured system uilb 
excellent documentation and performance. " 

PC .^lagaziHf 


4c(»MtNalc 

* Ccnenl Lntier 

* 4ccounu Rrc«ivable 

* Sain Ordrr 

* 4ccounU Payable 

* Purchaac Order 


• Payroll 

• Stale Tax 
*Job Coal 

• Fond Aceoaniing 
•Timed Billing 

• Conatrfldaied Ledger 

Sattonwulf 


• Manufacturing 
Inventory Control 

• Tool boa 

• Tranaformer 

• .SearchMate 


800 - 877-8896 


SourceMate 


We Produce Solutions. 

20 SUNNYSfDE AVENUE. MILL VALLEY. CA 94941-1928 415-381-1011 
TELEX: 510 600 5270, ACCOUNTMATE FAX: 415-381-7451 
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Using the graphics ca- 
pabilities in the Sy- 
graph module. Syslal 
generates a quality 
control box-and-whis- 
ker plot. Note the con- 
trol limit lines and the 
out-oi-control points. 


ease. The data for the biological research 
task was slightly more difficult to import 
because of the complex data transforma- 
tions. However, the command language 
helped to aceomplish the importation with 
little pain. 

Using the Sy graph software, I was able 
to generate a series of attractive graphs. Sy- 
graph came in handy with the marketing 
research survey task — the graphics it gen- 
erated were so attractive that I could easily 
imagine feeling comfortable trying to im- 
press a tough board of directors. 

Constructing the data-cleaning routines 
for the social science research task was not 
particularly difficult. Because Systai's 
general execution of a command is usually 
sufficient, it was easy to create correlation 
data. Likewise, developing the ARIMA 
model for the forecasting task was relative- 
ly easy, partieularly with the good exam- 
ples and gentle teaching style of Systat’s 
manual. 

The manuals for Syslal deserve special 
kudos. Each of the two principal compo- 
nents have a thick three-ring binder with 
numerous examples and sample command 
executions. There are many references to 
the “large literature” on statistics. In fact, 
the manuals admonish that “you really 
should read some literature” on the sub- 
ject. 

Yet there are some problems with Sys- 
tat. The program seems a little slow, per- 
haps because of its extensive functionality, 
and the installation modified my AUTO 


EXEC.BAT and CONFIG.SYS files, al- 
though it did warn me beforehand and 
saved a backup copy of the original files. 
The software includes a command refer- 
ence book, but at 90 pages it was not the 
quick reference 1 was looking for. I was 
also surprised at the absence of a native 
Pareto chart for the quality control engi- 
neering analysis. I had to use two steps — 
sort, and then generate a histogram — to get 
the job done . Syslal has made me lazy . 

Systal's $795 price tag may put some 
people off. But compared with other prod- 
ucts reviewed in this section, and in terms 
of what you get for what you pay, this 
package is unbeatable. 

— Martin L, Ramsay 


Turbo Spring-Stat 


An exciting reality of the computer 
business is that one person can create quite 
an impressive program. The downsirte of 
single-person software efforts is that they 
can be marred by the very force that creat- 
ed them. Turbo Spring-Slat, $469.95 from 
Spring Systems, has both the benefits and 
the shortcomings of being one person's 
concept of just what a statistics program 
should be. 

Overall this is a powerful statistical 
analysis program with a nice data-manage- 
ment facility, a powerful editor, and an ex- 


pert system to help you decide what statis- 
tical procedure to use. In addition, it 
includes a wide selection of statistical ma- 
nipulation and analysis tools. Turbo 
Spring-Slat, Version 2.9, is marred by a 
password system, and doubly so since the 
system can bomb if you have a math co- 
processor, an undocumented and to-date 
uncorrected bug. Unfortunately, only the 
author is available for customer support. 

If you can get around these problems. 
Turbo Spring-Stal includes a lot for the 
money. Spring Systems positions Turbo 
Spring-Stal as much easier to use, much 
more affordable, and about as powerful as 
some of the heaviest-hitting stat programs 
on the market. The programmer and au- 
thor of the documentation, John Pavasars, 
emphasizes data handling, user interface, 
and cost as three areas in which his pro- 
gram excels. 

Turbo Spring-SlaTs data manager, a 
standalone flat-file manager; the text edi- 
tor, which uses WordStar control-key 
commands; and the transform module, 
with its variable creation, recoding, and 
transforming powers, combine to give you 
great flexibility in setting up new data files 
or working with existing files. 

Besides using color, the program uses 
both horizontal and pull-down menus. 
While you can activate options on the hori- 
zontal menus with single-key commands 


FACT 
FILE 

Turbo Spring-Slai, 

Version 2.9 
Spring Sysienis 
P.O. Box 10073 
Chicago. IL60610 
(312) 275-5273 
List Price: S469.95 for full set of 20 mod- 
ules. Each module available separately for 
S39.95. 

Requires: 385K RAM. DOS 2,0or later. 
Haid disk recommended. 

In Short: Turbo iipring-Stai consists of 20 
separate rmxlules. including a databa.se man- 
ager. text editor, and mini-expert system, as 
well as modules for different types of .statisti- 
cal analysis. Although it has a pleasant user 
interface, the program is marred by an obtru- 
sive password system that doesn't woric with 
a math coprocessor. Not copy protected. 

ClRCL£e60ONR£Ai:^S£RVlC£CARO ~ 
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Wiih'^DiiMorAad^toLase^^ 
Y)uVe Got AWholeNewAvenue 
TbExploie hItodudngDoamierils. 


■P", r.s:-y;- 






Great typefaces. All the 
top art directors on Madison Avenue 
use them to help their ads grab p^ple’s 
attention. 
And now, 
thanks 
to Type 
Directorr 
you cm 
use them 
to help get 
the same 
kind of 
attention 
for your 
documents. 

Co-developed By Hewlett- 
Packard. Type Director is the fastest, 
easiest-to-usefontgeneration 
prc^ram you can own for you r PC. 

A joint de^lopment of Hewlett- 
FWardand AGFACompugraphic 
Division, it adds remarkable 
power to your LaserJet ‘print- 
er to produce documents 
that look like thQ'werepre- 
pared by communications 
specialists. Ifs ideal for all word 
processing and desktop publishing 
applications from the simplest memos 
to multi jage newsletters. 

Compugraphic. OneOf The 
B^estNamesIniype. When you 
think about it, it shouldn’t come as a 
surprise. After all, AGFACompu- 
graphic isasupplier of typefaces to top 
advertisingagencies, printers and pub- 
lisherseveryvvhere. Its typeface library 
is the bluest and best in the world, with 
over 1700 typefaces. 

Hie AndThe Small Of It. A 




We've 
SeenTbltlhat 
There Are No 
Surprises. 

When you’re 
using Type 

Director, you see the characters 
on your screen exactly as they’ll 
appear inyouroutput.There are no 
surpriseswhen you print out the 
results. Andyou get thefonts you 
need in just a few moments— decid- 
edly more quickly than with any 
other softwffl^ available today. 

You'll Wonder How You 
Managed M^out It. What isType 
Director’s impact on the fonts you’re 
using now? Not to worry Type Direc- 
tor will easily manage any “soft fonts” 
you may have as long as they’re 
Hewlett-Packard La^rJet compatible. 
(Most are.) ^ converting to 
Type Director,you protect 
your investment while 
making your desktop 
publishing ^em 
much more flexible 
and useful. 

’lype Director Does It All. 

about it. Type Director lets 
you generate characters, monitor and 
manage your library of typdaces, 
automatically install them in your ap- 
plication, and immediately send 
them toyourprinter— all ^touching 
just a few keys. 

Learn By Doii^ Not By 
Reading. Type Director is incredibly 




1 typaace bigger or smaller 
until ifs theexact sizeyou want, from a 
tiny 4 points to a huge 200 points. 

But no matterwhat sizeyou finally do 
decide on, each character will be crisp, 
clear and handsome. 


c Director ConpitibilttY lofonna^ 
leDirector is fully comp^ble* with thi 
bMPLrrERS:IBMXT.AT.PersonalSystem/2and 


compatibles with hard disk. 640K bytes RAM. runnina 
MS^XDSorOS/2. PRINTERS: Hew)e«*F^ckanJ LaserJet 
PLUS: LaserJet 500 PLUS; LaserJet 2000; LaserJet Series 
II; LaserJet II D ar)d compatibles. APPUCATIONS/ 
ENVIRONMENTS: Aldus PageMaker lAandS.O; Xerox 
VenturaPublisher2.0;Mk706oft\^M4.0and5.0; 
Microst^ Windows 2.03 and 2.1 ; Wbrdf^rfect 5.0; Other 
software programs supporting LaserJet "soft fonts". 
DISPLAVS: vCAiCGA; EGA; Hercules Mr^rochrome; 
AT&T6300; Xerox PC FUll Page Disp^;WYSE700 
Graphics: Compaq; Monochrome; Hi ^ Monitor 
(96x96); Hi ResMonitorflOOxlOO). 

*Forcompaiibility information on unlisted printers, displays 
and appli^ions, phone l-80(Vd73>FONT 


simple to use. 

Ifs entirely menu-driven, so 
there’s no thick manual to have 
to hunt through. All you do 
is respond to the prompts on the 
screen. A built-in HELP func- 
tion handles any questions that 
may arise. 

Go Creative WithYour 
Documents Now. You don’t have to 
wait any longer. Your documents can 

Save $455 On Our 
"lype Director Debut Edition. 

Priced separately you’d fw $680 foriype Director 
and our Debut Edition of braces, but order now 
and they reyours for only $225. 

Here's what you receive at one great price: 

•Type Director Font 
Management Program 

•Vol.1 Pour typefices from the GGT’lITlCS family 
•VoL2 Four typ^Aces from the UniV6rS femily 

■Vol.3 From the Decorative 

Dom Cetuel 
Uncial 
S’UtiA 



have that 
distinctive, 
professional, 
creative edge thaf 
gets attention now. All it takes isType 
Director. And ail it takes to get Type 
Director is visiting your loc^ Hewlett- 
Packard dealer, returning the order 
form adjacent to this ad, or calling our 
convenientType Director hotline right 
nowatl-80(>«73-PONT. 


AGFA 


AGFACOMPUGRAPHIC DIVISION 


T^peDinclor is a trademark of Compugraphic Corporation. VentumPubhsher is a revered tradtwarMofVenlumSoltware. Inc 
Mkmo/i Wimikxis. jUSDQS and MkntsoH WofdarerraiamdtTadeTnarksoiMKrosollCorri EGA. and VGA are innkn^arkst^lnumolional Business Machines Coivorahon 
Hercules s a traderrtork of Hercules Computer Technology Wyse a a nsatered trademark of Wyse TMmology Inc Hewlett-ftKftard LaserJet n a registered mxlonor* of Hewka-Hxkard CoqKrahon. 
Rtgemaker a a regisleted trademark of Aldus Corporation. WordPerfect is a regtstered irodemarU of Wor d Perfect Corporation. Odier brand o» product names ore troderTKirtts or regetered trademarks 

of thetr respective hokJers-© 1989 by AGFA CorJVMgraphk Diui^on. 
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STATISTICAL ANALYSIS • ADVANCED 


E 

EDITOR’S 

CHOICE 

. SPSS/PC + 

• Statgraphics 

• Systat 

If you' re serioi4s about your statis- 
tics, no one package is going to fit 
the bill. One package's pinnacle 
procedure is another's albatross, 
and statisticians are forever pack- 
age-hopping to get their work done. 

Yet, when you speak about general 
ease of use. breadth of features, and 
robustness of data-handling capa- 
bilities in the same breath, some 
clear winners emerge. 

SPSS has become an institution 
in the mainframe world, especially 
in the ftallowed halls of research 
and academia. Its PC offspring. 
SPSS/PC + , while it does not offer 
the complete functionality of the 
mainframe version, transforms the 

PC into a cornucopia of statistical 
know-how. Better yet, SPSS/PC+ 
optimizes the PC environment and 
produces great output. Interactive 
menus and interactive execution cut 
this enormous package down to a 
manageable size. The documenta- 
tion is a pedagogical adventure; the 
charts and tables are first rate; the 
data lumdling commendable. How- 
ever, SPSS/PC -F is weak with data 
management (it's difficult to move 
between levels), and with ANOVA 
regression. 

Systat excels with linear 
models — such as ANOVA re- 
gressions — areas in which 

SPSS/PC+ languishes. Systat ivai 
developed on a PC, and its smooth 

and powerful command language 
reflects ils origins: you can get a lot 
done with a single command. Sy- 
graph, its companion graphics mod- 
ule. gives the package a fabulous 
graphics edge and should be consid- 
ered a must. Systat, incidentally, is 
weakest in areas such as cross-labs, 
where SPSS/PC -I- excels. 

Statgraphics, born on a PC for 

PC users, sports a user interface to 
be proud of. Its graphics will knock 
your socks off: ils menus have a 
depth to them that most menu-based 
packages can’t begin to approach. 

Most of the program's previous lim- 
itations. which earned it a reputa- 
tion for being in the ‘ ‘bush 
leagues, ' ' have been overcome in 

Version 3.0. 

One thing' s for sure: statistical 
software is an extremely fluid arena . 

While we didn ' I give them editor’s 
choices, two packages we reviewed 
have good potential and are worth 
keeping an eye on. These packages 
are somewhat limited in their capa- 
bilities. but are very good at what 
they do. Stata provides solid regres- 
sion procedures and admirable 
graphics. It’s fast and offers both 
menu and command interfaces. And 
finally, despite its quirks, we were 
intrigued by NCSS’i unique panel 
interface, which lets you specify re- 
usable command sequences, one 
panel at a time. 

or by moving the cursor to the option, pull- 
down menu selections require you to move 
the cursor to the desired choice. 

If you’re going to use Turbo Spring- 
Slat, you need to understand how its author 
uses the various program modules and 
what the program demands in terms of file 
formats and file extension names. A small 

box on-screen displays prompts and con- 
text-sensitive hints to help you out. 

Turbo Spring-Slat’s expert system asks 
a series of questions requiring yes or no an- 
swers. Each session is termed a consulta- 
tion, and each consultation concludes with 
a suggested statistical procedure based on 
your answers to the questions. 


nteMore Professional, 
ind Inlhis FormToday. 

□ IneediypeDirector''topFoduceprofessionai' 
lookingdo^ments. Rush metheitemsindicated. 

□ Pleasesendmoreinformation. 


QTY 

ITEM 


PRICE* 


Type Director Debut EdHion, MS/DOS 
(lrKludes12Type(aoBS:Voiuimes1,2,3) 

$225 


Type Direclor Debut Edffion, OS/2 
(mciudes12TypefaoBS:V3luni« 

$225 


Type Diredor Font MoTKigefnent 
Program(lndudes2^fpenxes: 

CG Times . Univera 

$95 


Vol.liCGTimes* 

$195 


Vol. 2: Untvers^ 

$195 


Vol. 3: Decorative^ (Seeod) 

$195 


Vol. 4t CGTriumvirate* 

$195 


Vol. 5: Universlkindensed^ 

$195 


Vol. 6: Futurair 

$195 


Vol.7:Microstyte^ 

$195 


Vol. 8: Decorative^ W I ★ 
(IlCZapfDingbalsIOO, 200,300] 

$195 


Vol. 9: CG Century Schoolbook^ 

$195 


Vol.10:ITCBengulaf 

$195 


Vol . 1 1 : ITC LuboUn Graph * 

$195 


VDl.l2;rrCAvant Garde Gothic' 

$195 


Vol. 13: ITC Souvenir* 

$195 


Vol. 14: Ganunond Antiqua* 

$195 

SubUMaJ 


Applicable stale and local sales tax 


Shipping/handljng(S5 per item) 


Total order 



Name. 


Company 

Address 

(NoPO bouspiMWI 

City 

St^e Zip Country 

Phone( 1 Ext 

Everyeffortwjllbemadetoshipyourorderwithin24hours All 
shipments are via Federal Express; pleaseindicatestreet address 
sinceFederalExpresscan not delivertoapost office box. 

□ Checkormoneyord^enclosedpe^^leto: 
AGFACompugraphic. □ MasterCard DVisa 

Account No 

Exp. Today’s Date 

Signature 

Order Hotline 1-800'873-FONT 

AGFA^» 

AGFA COMPUGRAPHIC DIVISION 
90Induslrial Way. MS90-1-3C 
Wilmington.MA01887-9945 
(508)658-5600 Ext. 2484/2485 

* Pricesstated in U 5. dollars and subject tochange without notice. 
tAllproducts come with MS-006&OS/2conipatiblediskettes 
unlessotherwise noted. Eachvolumecontains4 typefaces 
fromthelamity lisiedunless otherwise noted. 
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COUGAR 
s MOUNTAIN 

S-O-F-T-W-A-R.E.. 


ACCOUNTING AT ITS BEST! 


Ka||| v| iiopn Prol6S8lonfli AccountifiQ 

MULTI UScn for pc-dos* a ms-dos 


A€W2 

=- _ii£EIEAf- 4 


was designed from Inception for multi- 
user accounting with true record and file 
locking capabilities. IT HAS BEEN TIME 
PROVEN since 1982. 


WE SUPPORT the following networks: Novell. IBM PC LAN, MultILInk 
Advanced, LanLInk, PC-MOS 386, Network-OS, Vianet, Grapevine, 


ST ARLAN, PC-NOS. Other LANS are continually being added. Call 
for Information. nr-a/v 

TO ORDER CALL (800) 344-2540 

^ 8:00-5:00 MST — Monday-Frtday 


JT*5M 
NOTXM5"' 
•4^ 




ALL 6 MODULES 


Our guarantee Is your 
assurance of quality 1 


UNCONDrTK>NAL 30-OAY 
MONEY BACK QUARANTEE 
Product must bs rstumsd in 
rstalsbia condition. 
Restocking fee appiicabke. 


QUARANTEE applicable on all prod- 
ucts bought directly from COUGAR 
MOUNTAIN SOFTWARE. 


ONLY 

$99950 

(Effactiva March 1, 1989) 

-t- 11.50 Shipping & Handling 
VALUE, FLEXIBILITY, POWER, SECURITY, 
PERFORMANCE, INTEGRITY AND PRICE 

COMPARE AND SAVE 

LOOKUP WINDOWS THROUGHOUT 


TRADE-IN OFFER 
*60* trada-in on your single user 
accounting software that offers 
you DEADEND FOR GROWTH. 
Send first diskette with order. 


COLOUR 

SjvXDUNTAIN^ 

S-O-f-T-W-A-R-E. 

2600 Kootenai, Box 6866 
Boise, ID 83707 
206G44-2540 

‘MSOOS and XENIX Microaott 
* PC-DOS International Business 
Mschinas 


GENERAL FEATURES 

"LOOKUP" Windows throughout. 

Menu driven with 2 help references. 

Mufti company and report generator. 

Sample date files ktciuded. 

CorTfMte audit traU. 

A> modules can poet to multiple profit cerrters. 

Fully Integrated with sirtgle source entry. 

Date seneitive user-defined fiscal calendar. 

User defined financial reports. 

User can design checks, invoices, eiatemente and 
W-28. 

User defined chart of accounts, account numbers 
and stock numbars up to IS alphanumarica. 
GENBRAL LEDGER 
ABowa tor multi-campeny ledgers. 

Unimitsd multHevel accounts tor depsrtmsntalizsd 
rsportlog. 

Alows recurring Journal entries. 

User een process transsctiorts 2 psriodi into next 
yeer. 

Alows budgeting. 

ACCOUNTS RECEIVABLE 
Open Invoice sndtor balance fonverd. 

Alows uneppusd payments. 

Prints ststsmsnts. 

Handtos recurring accounts rsceivsbis. 

Supports psftlsl payments and finance charges. 
Allows unsppisd credit memos. 

Up to 5 user-defined aging pertods. 

MeWrig labels srrd reports with 7 (flffsrsnt sorts. 
INVENTORY 

Supports LIFO. FIFO, weighted averages and stsnd- 
•rd C08L 

Supports markup, margin or lisL 

Allows up to 4 places to right of decimal for unit 

cost and price. 


SALES INVOtCING 

Supports servics or priduct oriented businesses. 
User-defined tax tables inciudkrg multiple sales 

taxes. 

Prints packing slips. 

Prtrtts iRvoicss. 

Alerts user to customer exceeding credit limit. 
Salee hietory reports. 

Automatic updating of inventory daily. 

Allows return credit memos. 

ACCOUNTS PAYABLE 

Can poet up to 200 general ledger expense 

accounts par Invoice. 

Prints checks. 

Automaticalty prepares payments. 

Supports partial and handwritten checks. 
Processes credit and debit memos. 

Computes discounts and records discounts taken. 

PAYROLL 

Generates automatic payroll. 

Providss up to 8 user-defined rates. 

Alows post facto payrol. 

Allows distribution of payrol expenses to user- 
defined departments. 

Benefits and deducttona are calculated on fixed 
amounts. 

Hourly amounts, percentage of gross or variable. 
AlowB additions to gross which may be taxable. 
nomaxaUe or partially taxed. 

Handles 401K and cafaierla. 

AB tax tables easily updated by the user. 

Handles payrol draws, per diem pay, contract and 
placa work, hourty and salary. 

Handles tip accounting. 

Prints checks and W-28. 

HARDWARE REQUIREMENTS 

IBM PC* or compatible. HARD DISK REQUIRED. 


XENIX* Version Also Available. Call For Information. 


• ADVANCED 


You don’t have to spend a lot of money 
buying unnecessaiy parts of the program. 
We worked with the full system of 20 
modules, which costs $469.95, but you 
can buy selected modules for $39.95 each, 
saving both money and disk storage space 
(the full system takes up just over Z'/zMB). 
This salad-bar approach to buying soft- 
ware is a boon, especially for those whose 
needs are defmed and relatively fixed. 

Spring Systems offers a free demo disk 
that shows how the user interface works 
and some of the modules in action, includ- 
ing the graphics and expert-system mod- 


Turbo Spring-Stat 


has problems, 


but it includes a lot 


for the money. 


ules. This demo disk is for examination 
only and may show you all you need to see 
to decide if the program is for you. The 
demo documentation includes information 
on which combinations of modules are 
needed for various statistical analyses. 

Turbo Spring-Stat' s output is limited to 
ASCn graphics. The author takes a stand 
about graphs for analysis, not presenta- 
tion, perhaps missing the point that good- 
looking graphs can make analysis easier. 
You’re limited to two- and three-dimen- 
sional maps, scatterplots, frequency plots, 
box plots, and stem-and-leaf diagrams. 
The downside of ASCII graphics is that 
they don’t look very good. The upside, 
however, is that ASCII graphics can be 
edited very easily with any text editor, and 
printed on all PC printers. 

The full system has lots of power, but 
you can choose to purchase only the parts 
you need and save a lot of money. If you 
can live with the realities of a program 
written, documented, and supported by 
one person. Turbo Spring-Stat might be a 
good program to look at. — Bruce Brown 
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Rs$o 

The Handy 

HS-SOOO 



Desktop publishing has never been easier! 

With DFI’s new HANDY SCANNER (HS-3000), scan- 
ning BIG pictures has become a breeze. 


The HS-3000 is the first hand-hetd scanner to offer 
four (400/300/200/100) DPI resolutions for the IBM 
PC/XT/AT, PS/2 Models 2 5/30 and their compatibles. Able 
to scan an image 4-1/8" wide, it also has some unique 
features such as : 32 levels of grey resolution (others on- 
ly have 16 levels), a fast 7-sec. scanning speed (for 10” 
at 3(X) DPI) and a yellow-green light which captures the 
reddish skin tones of your images 
(scanners with red lights )u$t can't 
sec the all-important skin tones), 
thereby giving you sharper pic- 
tures. What's more, a real-time 
screen display lets you instantly 



see your scanned image, so you can quickly make the 
necessary adjustments, if needed. 

With its accompanying software, you can quickly 
scan, bit-edit, crop, save and use the images under 
graphics packages such as PageMaker, Ventura, Word- 
Perfea 5.0, PC Paintbrush + , and many others. 

You can scan dot matrix, typewriter and laser printer 
mtxiospaced texts and use them in your word processor. 
The trainable OCR software has the exclusive ZIP feature 
which lets you merge 2 scanned pages into one. 

The HS-3000 package includes the scanner, interface 
card, a utility disk, an instruction manual and the HALO 
DPE graphics editor/layout program. 

The HANDY SCANNER 3000 — a truly remarkable 
package, as only DFI can deliver. 



DIAMOND PLOWKR KLtCTIIIC INSTRUMENT CO^ (U.S^) INC. 

2544 Port St.. West Sacramento, CA 95691 Tel: (916)373-1234 Fax: (916)373-0221 

DIAMOND FLOWER BLECTRIC (NORTHEAHl. INC. 

5C Joanna Court, East Brunswick. NJ 08816 Tel: (201J390-28I5 Fax: (201)390-2817 
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Use of Bank Services 



13-19 


20-29 


30-39 


40-49 


50+ 


100 150 

Customers in Thousands 


250 




Full-featured charting. 


If it\\OTe any otter 
thiswouldbe 


There’s only one way 
to get complete charting 
and drawing together. 

ThenewFreelance'Plus 
Release 3.0. 

It’s the leading graphics software with dra- 
matically improved charting, enhanced drawing, 
and aU new presentation capabilities. 

It means charting 
so improved, it’s nearly 
effortless. With 12 popular 
preset formats and many 
style options to automati- 
c^y format large numbers 
of charts. Plus unmatched 

SowyoucanscanimagKsitchas , !• i u + i •+ 

photographs onto (n<prh(Kids(jr^ij)er. G3.td. llTlkS tfl&t m3.KG it 




simple to tap spreadsheets 
and databases for graphing. 

And drawing? Create 
simple diagrams, like flow 
charts, to communicate 
concepts and ideas. Then 
enhance your graphics with 
symbols and maps. Or use 

slidesavimyuagloTmh’apmnl. freehaUd draWUlg tOOlS 

to create unique images like logos. 

Preparing presentations is painless with 


S) 1988 Uxus Dmlopinent Cufp dBase isaregistemltradrmark of AslKon-1^e Lotus, l^-S.SiTnphony and Freelance are registered irademarks 





Super Accounts Consolidate Services 


Super Account 


Automated Tellers 


Insurance 


Consolidated 

Statements 


Brokerage 


Credit Cards 


Flex Rate 
Checking 


Flex Rate 
Accounts 


Checking 

Accounts 


iHv!) Savings 
: Accounts 


Full-featured drawing. 


graphics software, 
aonepagead. 

-L CaU 1-800-345-1043 


Poised 


Iter MariLct 


T/oIrhtrt/i/fj/.souf’ tcaylohelp you 
eniithasiif' mforiualion. 


a planning tool called 
Fbrtfolio. A device-specific 
“WYSIWYG” preview lets 
you proof before printing. 
And with Screen Show, 
you make presentations 
on your PC, complete with 


major file formats includ- 
ing Symphony,’ dBasef 
TIFF,SYLK,HPGL,ASCn, 
Fbst&ript’ EPS, and Met- 
afile* (CGM). 

-1043 for a self-running demo 
disk and ask for AKV-1665 
for a 3.5" version, AKV-1688 
for 5.25" high density, or AKV- 
1678 for 5.25" double density. 

You’ll see all the ease and 
beauty of Freelance Plus 3.0. 

B«ause even with two full 
pages, we couldn’t show it all. 



transitions like fades, wipes, dissolves, and more. 

and ivith 1-2-3. And it supports all The New Lotus Freelanee Plus 3.0 


of Lulus rVtrlnpmefilCorporatiiin RKiSmpits a rpflistprrd trademark of AdohrSyslPins. Inr Metafile is a retislerpd trademark of Donald H UcNfl. 






Carbon Copy Plus doubles your productivity— just ask our users! 


“At Fox Photo, our store employees are 
good at photo processing, not computer 
processing. That’s why we depend on 
Carbon Copy Plus. Using standard phone 
lines and modems, my staff can remotely 
troubleshoot in-store computer problems, 
download fdes without interrupting 
store business and collect daily produc- 
tion and quality control information 
from all 225 outlets. 

“Carbon Copy Plus, and its sister 
product, CCExpress, let us remotely 
monitor and control the PCs at each 
store. Most importantly, they let us do 
this reliably and cost effectively from 
corporate headquarters, giving us “up- 
to-the-minute” information on each store 
and freeing our time for other projects.” 

Remote Control — and Much More ! 


indispensable tool for managing a 
business. That’s because it combines so 
many features in one easy-to-use com- 
munications program: Remote program 
control, terminal emulation, back- 
ground fde transfer, universal graphics 
translation, and data security to name 
Just a few. 


Join the Crowd! 

Carbon Copy Plus can save you time 
and money— just as it does everyday at 
Fox Photo. Call today for more informa- 
tion, or see your local computer dealer. 
Find out why Carbon Copy Plus is one of 
today’s most popular communications 
programs and the leader in remote 
control software. 


wm 




Steve Hendricks, and thousands like him , 
have found Carbon Copy Plus to be an 


A !<(panle Carbon Copy Plus is required for each locuiun. 

Caitrnn Copy Plus and CCExpress are trademarks of Meridian IWhnobiKy 


MERIDIAN TECHNOLOGY INCIIIIIIIIII 

A SUBSIDIARY OF MICROCOM 

7 Corporate Park Suite 100 Irvine. CA 92714 (714) 261-1199 
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STATISTICAL ANALYSIS • BASIC 



w Remember Statistics 101 in college? 
For some of us, it marked an introduction 
to the sophisticated world of numbers, 
charged with potential for plumbing the 
depths of what a set of numbers might 
hold. For others, it marked the end of a 
road. But for those of us who stumbled on, 
hoping to find signposts along the way, 
help is in sight. Many users won’t require 
any more statistical muscle than what’s 
found in these basic statistical analysis 
packages. These compact, often relatively 
inexpensive programs parallel much of 
that Stat 101 curricula. 

The basic statistical tools they feature 
cover a variety of fundamental statistical 
procedures, some with more depth than 
others . However, the stat packages re- 
viewed in this section share a common 
baseline performance criteria. They im- 
port and export ASCII files, although 
some stumble on subtleties, such as delim- 
ited vs. free-field ASCII. They calculate 
means and typically offer a fair smattering 
of other descriptive statistics — for exam- 
ple, standard deviations. All allow some 
rudimentary graphics: they can diagram 
histograms and scatterplots. And they all 
perform linear regressions and typically in- 
corporate analysis of variance procedures. 


ABstat 


A statistical package that takes mere 
minutes to learn may make certain novices 
happy, but intermediate users may wince 
at many options that ABsrar, Version 5. 10, 
lacks. ABstat, $395 from the Anderson- 
Bell Corp., provides easy access to basic 
statistical functions such as cross-tabula- 
tions, correlations, linear regressions, and 
standard parametric and nonparametric 
measures. More-specialized functions (as 



well as multivariate and two-way variance 
analysis) are missing. However, if you are 
in a rush for simple data analysis, ABstat 
lets you bypass complex commands to get 
results quickly and efficiently. 

From ABstat's main menu, you enter 
the abbreviations to select general proce- 
dures such as data manipulation, statistical 
analysis, graphic functions, or report writ- 
ing. From the general procedures menu 
you then select a specific task by entering 
its name. On-line help, available for some 
procedures, is lacking for some of the 
more complex operations. The noninterac- 
tive on-line tutorial, which provides only 
an outline of some of the program’s func- 
tions, is useful but not at all comprehen- 
sive. 

The elementary graphics feature in- 
cludes line and bar graphs, scatterplots, 
and pie charts inliigh-resolution graphics 
(CGA, EGA, VGA, or Hercules). Since 
you cannot customize the individual sec- 
tors in a plotting range, the graphics capa- 
bility is unsuitable for formal presentation. 

This program’s best feature is the fast 
and straightforward data-entry procedure. 


FACT 
FILE 

ABstat, 

Version 5.10 

Anderson-Bell Corp. 

114795. Pine Dr., 

#460 

Parker, CO 80 134 
(303)841-9755, ext. 58 
List Price: S395- 

Requires: 2.56K RAM, 1X)S 2.0or later 
In Short: Absuii is written in Turbo Pascal 
and offers only basic statistical procedures, 
but it is one of the easier statistical packages 
to learn and comprehend. Designed for the 
nonspecialist. Not copy protected. 
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Data importing in dBASE, Lotus 1-2-3, or 
ASCII format takes only a few keystrokes 
and avoids many of the redundant com- 
mands present in more-sophisticated pack- 
ages. TTie most-efficient method is to enter 
the variable names on the first lines in an 
editor and let ABstat read them automati- 
cally. This feature is a great time-saver be- 
cause it eliminates the repetitive aspect of 
importing data. 

You will need a user manual nearby 
when running ABstat. Although this soft- 
ware is not copy protected, it will occa- 
sionally require you to verify that you have 
the manual in your possession by requiring 
you, on a weekly basis, to enter a code that 
you find in the manual. If you don’t have 
the correct system date on your computer, 
you’ll have to perform this chore every 
time you operate the program. Technic^ 
support is unlimited and usually available 
instantly, but it is not toll-free. 

ABstat is a compact (only two disks) 
but rudimentary package with a narrow 
range of statistical functions. However, 
the flexible menus and terse commands 
make this software extremely simple to 
learn. If you’re not a professional statisti- 
cian and don’t want to invest time and ef- 
fort to learn a more complicated package, 
ABstat may fit your needs. 

— Wendy W. Huang 


Crunch Statistical 
Package 


Sometimes a name says it all, and 
that's pretty much the case with Crunch, 
from Crunch Software Corp. Although not 
exactly perfect. Version Til’s number- 
crunching prowess and ease of use make it 
appealing for a variety of statistical analy- 
sis applications. 

Because of its reasonable price, $495, 
and powerful data-transformation capabil- 
ities, Crunch should appeal most to re- 
searchers in the social and biological sci- 
ences. Its rudimentary graphics and lack of 
time-series analysis, though, make it less 
attractive for most business applications. 

Crunch is made up of a number of pro- 
grams written in compiled BASIC that are 
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Crunch Statistical 
Package, 

Version 3.1 
Crunch Software 
Corp. 

5335 College Ave., #27 



Oakland, CA 94618 
(415)420-8660 
List Price: S495 

Requires: 256K RAM. BASIC interpreter, 
DOS 2. 1 or later. 

In Short: Written in compiled BASIC. 
Crunch is a fairly comprehensive statistical 
analysis package with an outstanding data- 
mansformation routine. Its performance is 
hampered by crude graphics and lack of time- 
series analysis pnxredures. Copy protected 
(non-copy-protected version available at no 
extra charge directly from company). 
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all tied together by a central control pro- 
gram. One annoying result of this is that 
selections from the utility or statistics 
menus can’t be made by merely highlight- 
ing the name, but rather the full program 
name must be typed in for each function. 

Another minor annoyance is that each 
time a different statistical parameter is 
changed, the entire data file must be read 
from the disk again. Furthermore, Crunch 
does not support numeric coprocessors, 
which could speed up its calculation times 
considerably. The program has a batch file 
function that can be used to automate re- 
petitive tasks, though, making this less of a 
problem. 

One area where Crunch really stands 
out is in importing data from other sources 
such as ASCII, dBASE, and .DIF files. All 
that is required is to specify the starting and 
ending column positions for each variable, 
and the records are imported with alacrity. 
A file containing 1 ,000 records of just one 
variable took only 5 seconds to be convert- 
ed to Crunch format. For those occasions 
when data is to be entered directly, there is 
a rudimentary editor. 

Data transformations are handled in a 
novel fashion that makes the operation a 
piece of cake. After one or more expres- 
sions are entered exactly as they would be 
in a BASIC program statement, the BA- 
SIC interpreter is invoked and the results 


are stored in a new file, thus preserving 
your original data. 

Graphics output is mediocre at best 
and, in some cases, nonexistent. Because 
Crunch uses the IBM block character set, 
it does a great Job of producing two-color 
bar charts and histograms (which can be 
scaled automatically or manually), but for 
instances where sinusoidal representations 
are called for, be prepared to spend another 
$350 for Crunch Software’s optional Sig- 
ma-Plot module. Sigma-Plot, reviewed 
elsewhere in this issue, produces EGA- 
quality graphics and outputs them to the 
monitor or to an Epson or IBM printer. 

The manual supplied with Crunch is 
quite thorough, although a bit overly tech- 
nical and confusing at times. The section 
on analysis of variance, for example, is so 
perplexing that further explanation and a 
number of examples are contained in a file 
on one of the disks. Fortunately, registered 
users are entitled to unlimited telephone 
support. 

Finally, though Crunch uses key-disk 
copy protection, it is only a temporary irri- 
tation. Just sign the agreement in the pack- 
age requiring relinquishment of your first- 
born if you get caught making an 
unauthorized distribution copy, and an un- 
protected copy will be sent at no charge. 
— Frank Bican 


Decision Graphics l 

ai • - , ’ s -Jv 

When a statistician first sits down with 
Decision Graphics, $450 from Samna 
Corp. , he or she may be disappointed with 
the statistical processing capabilities of the 
package. Disappointed, perhaps, but not 
surprised. Because while it does have 
some facilities that can also be found in the 
so-called general-purpose statistical pro- 
grams, Decision Graphics, Version 3. 1 , is 
intended to be used primarily as a business 
graphics package with an emphasis toward 
data having a time basis (such as sales 
data). 

From the very first session, users will 
find Decision Graphics to be one of the 
more thoughtfully designed statistics pro- 
grams. Installation of the software is both 
quick and painless, and a wide range of 
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Decision Graphics, 

Version 3. 1 
Samna Corp. 

56()0Glenridge Dr. 

Atlanta. GA 30342 
(8(K))83l-%79 
(404) 85l-0007(in Ga.) 

LLsI Price: S450 
Requires: 256K RAM t384K with EGA 
card; 640K with VGA or EGA with high-res- 
olution monitor and 1 6 colors), hard disk 
(with 1 .2MB free space), DOS 2. 1 or later. 
In Short: Written in compiled BASIC, Deci- 
sion Graphics is a presentation-quality busi- 
ness graphics package with limited database 
and statistical capabilities. Not copy pn>- 
lected. 
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monitors, mice, printers, plotters, and 
slide equipment is supported to facilitate 
the production of charts and graphs for pre- 
sentations. The package runs either menu- 
driven or via macro commands; thus, both 
new and experienced users will feel com- 
fortable. And as with all products from 
Samna, knowledgeable help is only a 
phone call away. 

Still, there are problems. Decision 
Graphics has limited database capabili- 
ties — a maximum of 1 ,500 data points can 
be retained in memory, and basically the 
only way to edit or subset the data is by 
hand. Data screening is difficult because 
the package doesn’t include a univariate 
frequency procedure. Furthermore, alpha- 
numeric data may be used only as labels; 
arithmetic and time-series transformations 
may be performed along with some simple 
statistical functions; and recodes are not 
supported. Also, while on the subject of 
features not supported, it should be noted 
that several basic but important mathemat- 
ical functions, including MODULO and 
INTEGER, have been omitted entirely 
from the package. 

Yet Decision Graphics does have its 
strengths, and these rest primarily in its 
ability to import data from other packages. 
Data is easily loaded from most spread- 
sheets and database management systems, 
and fixed-column format ASCII files may 
be imported as well. The important thing 
to remember is that Decision Graphics ba- 
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DS-2000 and 3000: 

The Affordable Scanners From Chinon. 


Chinon’s affordable new scanners could change for- 
ever the way computers are used. With OCR software you can 
input text without retyping it. With a simple add-in card, 
DS-2000 /3000 turns your computer into an full-featured fax. 
And with the ability to scan almost any type of graphic image, 
DS-2000 and 3000 are perfect for desktop 
publishing. 

Our scanner models offer different 
levels of scanning resolution so that you 
can have the scanner that’s right for your 
applications-and your budget. The 
affordable DS-2000 is perfect for use as a 
fax or for scanning line art-applications 
where its 200 dpi resolution is quite 
adequate, and where speed may be 
more important. DS-3000, with its 
300 dpi resolution, is better suited 
to OCR applications, or for scanning 



images for desktop publishing that require grey scale and higher 
resolution. 

- DS-2000 and 3000 are sold bundled with exciting 
software so that it’s easy for you to get 
— ' started. Discover how your computer 

can be more useful than ever before— 
discover DS-2000/3000. Call TOLL-FREE 
for the dealer nearest you. 


CHINON 


Chinon America, Inc. 
660 Maple Ave. 
Torrance, CA 90503 
Toll-free (800)441-0222 
In Calif. (213) 533-0274 
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Decision Graphics is 
best known for its data 
analysis graphics ca- 
pabilities, but, as this 
screen indicates, it 
also offers a number of 
built-in procedures. 


sically worics best on clean, summarized 
data. 

Analysis using Decision Graphics is for 
the most part limited to graphical interpre- 
tation of data. Univariate statistics, analy- 
sis of variance and covariance, and multi- 
variate analysis procedures are not 
included in the package. The linear regres- 
sion, time-series, and statistical functions 
that ate included operate on single vectors 


Decision Graphics 


is one of the more 


thoughtfully 


designed programs. 


of data. For example, a user could not per- 
form a multiple regression using three ex- 
planatory variables. 

The reporting of data is also limited pri- 
marily to graphs and charts. This is largely 
in keeping with the basic philosophy on the 
use of Decision Graphics: data is imported 
and graphs are exported. In addition to the 
hard copy output devices that ate support- 
ed, the package can produce graphics files 


for exportation to Lotus 1-2-3 (.PIC), PC 
Paintbrush (.PCX), PageMaker (.MSP), 
and Samna Word (.TIF). 

Dialogs may be saved as user-written 
macros for easy reproduction. Users will 
find, however, that the most successful 
way to use the package is through the im- 
porting of clean, summarized data, since 
the database and mathematical capabilities 
of Decision Graphics are limited. 

— ^Paul L. Marsh 



^^Exec*U*Stat, $295 from Strategy 
Plus, is an introductory statistics and 
graphics package for the executive nonsta- 
tistician. Version 1.4 goes beyond the 
spreadsheet by offering a wide variety of 
elementary statistical procedures but is de- 
signed to be used in conjunction with a 
spreadsheet that manipulates the data. 

Exec*U*Stat does a lot of nice statisti- 
cal data functions. It has strong sections on 
descriptive methods, estimation and test- 
ing, regression, forecasting, and analysis 
of variance. It performs good basic plot- 
ting and lets you manipulate and annotate 
the graphs. It also has some other nice fea- 
tures, such as slide presentations and demo 
facilities, and it lets you use commands to 
jump around the menus. 

Exec*U*Stat is a real memory hog that 


overwrites most TSR programs. Besides 
statistics and graphics, Exec*U*Stat in- 
cludes an Executive Desk module with a 
scratch pad, telephone book, calculator, 
calendar, and an alarm clock. There is a 
module for financial calculations; namely, 
installment loans, net present value, inter- 
nal rate of return, compound interest, and 
depreciation curves. These added features 
m^e Exec*U*Stat appealing to the busi- 
ness-minded executive. 

Exec*U*Stat installs easily if you let 
the installation program make its own sub- 
directories, which it then calls the D: and 
the E; drives. You can specify any path 
with an alphabet of substitutions. 

Exec*U*Stat imports five different file 
types: .DIF, SYLK (Multiplan), dBASE, 
Lotus 1-2-3, and ASCII. The file import- 
ing screens are a bit crude; there is no pro- 
vision for changing path, and while file- 
names in the active data “drive” 
(directory) appear on the screen, you must 
retype the filename since you can’t choose 
the file with a highlighted cursor. 

The program couldn’t import a badly 
conditioned test file, so the file had to be 
loaded into 1-2-3 and reorganized before 
Exec*U*Stat could read it. Exec*U*Stat 
has an editor for entering and changing 
data, but it’s not as good as a spreadsheet. 
It can’t delete rows across a file, only indi- 
vidual elements — and it can’t read large 
files. These problems with elementary 




Exec*U*Suu, 

Version 1.4 
Strategy Plus Inc. 

5 Independence Way 
Princeton, NJ 08540 
(609)924-9357 
List Price: $295 

Requires: 320K RAM; CGA, EGA or 
high-resolution graphics board; DOS 2.0 or 
later. 

In Short: An integrated, menu-driven, sta- 
tistics and graphics package written in C. Ex- 
ec*U*Stat includes help screens that explain 
statistical concepts. Designed for the nonsta- 
tistician, it includes basic elementary statisti- 
cal procedures and rudimentary data-man- 
agement facilities, plus “executive desk" 
features. Not copy protected. 
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Can your lightweight database 

challenge? 


W ’ hen you have a job 
that’s too much for 
dBASE or Paradox, 
turn to the real heavy- 
weight. PC/FOCUS. 

PC/FOCUS is the num- 
ber one fourth-generation 
language, with its own 
powerful database sys- 
tem. It's complete 
enough to create the com- 
plex reports and applica- 
tions that others can’t— 
without resorting to hard- 
to-learn procedural languages. 

■With the PC/FOCUS window 
painter, you can do highly custom- 
ized. menu-driven applications, 
with help screens and overlaid 
windows. 

Using just a few words in the 
PC/FOCUS 4GL. you can put to- 
gether highly structured matrix 
reports that include Imbedded 
data, row and column totals, and 
customized headings. You can 
create any standard financial 
report in your preferred format. 

And you can draw on as many as 
16 different files for one report. 

With the powerful PC/FOCUS 
shEired-relatlonal database sys- 
tem. you can report at a level of 
detail that would otherwise 
require a large computer. PC/ 
FOCUS can scan 50.000 rec- 
ords in less than three seconds. 

And you can access this 
power through a choice of user 


interfaces. A command mode lets 
the experienced user develop 
major applications quickly. A point- 
and-pick windowed interface lets 
the casual user make a query — 
or build a substantitd 
application— using only the 
arrow keys and the enter key. 

What’s more, any applica- 
tion you develop in the 
FOCUS language can imme- 
diately be run on any of the 
larger computers supported 
by FOCUS. 

PC/FOCUS includes mod- 
ules for graphics, statistics, 
and communications. And 
there are optional modules 
including EQL— an English 
language Interface, 
spreadsheets with goal- 
seeking capabilities, and 
interfaces to dBASE and 
other PC database systems. 
There’s also a Multiuser 
version of PC/FOCUS that 
works with the major LAN prod- 
ucts. In a network, up to 32 users 
can access one database simulta- 
neously without record lockup. 
While PC/FOCUS maintains your 
data integrity. 

If you’ve got a heavyweight 
job to do. get some real muscle 
from PC/FOCUS. Call 1-212-736- 
4433. Ext. 3700. Or write Infor- 
mation Builders. Inc., 1250 
Broadway, New York, 

N.Y. 10001. 



Information Builders. Inc. 
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H ' Basic Statistical Analysis: Siinunary of Features 

(Produda NilBd In ascending price order) 


GENERAL PROGRAM FACILITIES 

Stall 

1 $129.95 

EB 

StatMIx 

$168.00 

StatPlas III 
$179.00 

Eiec*U*$tat 

$295.00 

SP*$tat 

$295.00 

Wstst 

$395.00 

Micrstlstn 

$395.00 

Data Import and Mport 








impofts/cocports .DIF files 

ao 

oo 

oo 



OO 

•/• 

Importa/exports Lotus 1-2^ files 

ao 

0/0 

•/• 

•o 

OO 


OO 

Imports/exports .DBF files 

ao 

oo 

oo 

•o 

0/0 



Macro facility 

• 

o 

o 

o 

o 

o 

• 

Batch faeWty 

0 

o 

0 

o 

• 

o 

• 

Math coproeoaaor support 

• 

• 

• 

• 

• 

o 

• 

EGAsia)port 

• 

• 

o 

• 

o 

• 

o 

Maximum number of oboarvatlona 

UnUmrted 

32,000 

54.000 

3.000 

300 

8,000 

Unlimited i 

Maximum manbor of data points 

90 

120 

60,000 

54 

SO 

256 

UnKmHed 

Maximum number of vartablae 

Untimited 

120 

100 

54 

150 

256 

Unlimited 

Weighting allowad 

O 

• 

o 

o 

• 

• 

• 


Data varfficatton 

• 

• 

o 

• 

• 

• 

• 

Spraadahaat type edttor 

o 

• 

• 

o 

• 

O 

• 


^ Beta tranefocm e tione 

Error trapping 
Conditional case eelectfon 




O 

O" 
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data manipulation can make working with 
Exec*U*Stat a very frustrating experi- 
ence. 

Exec*U*Stat has many tools for ma- 
nipulating the data in well-conditioned 
files. However, these tools are somewhat 
cumbersome, and not all mathematical op- 
erations are possible. For instance, the 
missing-value function works on the 
whole file and not just a variable in one 
column, so it is essentially useless. To per- 
form the sociological survey task, it was 
necessary to turn the response “3” into a 
missing value. But when the missing-val- 


ue function was used, all 3s in the data 
were changed to blanks (missing); hence it 
was necessary to substitute —32,768, the 
internal code, for the missing value. 

Exec*U*Slat needs better data manipu- 
lation. It sorely lacks a macro language for 
building the more<omplicated procedures 
that are needed for going beyond the ba- 
sics. 

Exec*U*Slal uses menus with high- 
lighted cursor bars and has a command line 
to be used in conjunction with the function 
keys. Unfortunately the use of the function 
keys was designed for the old XT-style 


keyboard and feels a bit uncomfortable on 
an Enhanced AT-style keyboard. 

The help screens, which read like text- 
book definitions, display highlighted 
keywords that can be cross-referenced. 
The alphabetical index requires you to 
move the cursor through the alpha- 
bet — you can ’ t type the letter from the key- 
board. 

Exec*U*Stat is an easy-to-use program 
for basic statistical procedures on well-or- 
ganized data files. It makes nice graphs on 
the screen but does not have publication- 
quality output. Exec*U*Slat should not be 
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Decision 

Graphics 

$450.00 

Crunch 

Statistical 

Package 

$495.00 

NWA Stalpak 
$495.00 

PC Statis- 
tician with 
PCANOVA 
$500.00 

Mlnitab 

Statistical 

Software 

$695.00 

SCA 

Statistical 

System 

$740.00 

Statpro 

$895.00 

•/o 

#• 


•/O 

oto 


• • 

•10 

0/0 

oo 

OlO 

• • 

0/0 

• • 

evo 

•/o 

0/0 

oto 

evO 
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• • 

• 

• 

o 

o 

• 

• 

o 

o 

• 

o 

o 

• 

• 

o 

• 

o 

o 

o 

• 

• 

• 

• 

• 

• 

o 

• 

o 

• 

1.500 

Uniimiled 

Unlimited 

32.767 

16.200 

Unlimited 

32.600 

1.500 

90 

Unlimited 

48 

too 

Unlimited 

72 

1.500 

252 

Unlimited 

48 

100 

Unlimited 

72 

o 

• 

• 

o 

• 

• 
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• 
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• 

• 

• 

• 

• 

• 

• 

o 

o 

O 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

• 

o 

o 

• 

• 

0 

• 

O 

• 

o 

o 
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o 

o 

• 

• 

• 
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• 

• 

• 
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(continues) 


considered as a high-end. complete statis- 
tics package, but it does give business us- 
ers the opportunity to statistically analyze 
data. — David Kushner 


Microstat II 


^mMicrostat II, Version 1 .5, attempts to 
supply solid, no-frills statistical analysis 
for a lower price. The product, disuibuted 
by Ecosoft for $395. is a complete rewrite 


in C of the original BASIC Microstat that 
was released in 1978. The goal of Micros- 
tat 11 was to prtxiuce fast statistical results 
in an easy-to-use context. To accomplish 
this, the folks at Ecosoft ended up having 
to write their own C compiler. For the 
most part. Ecosoft has met its goals with 
Microstat II. 

The major difficulty with Microstat II is 
its limited functionality. Ecosoft’s goal 
was not to furnish a global statistics solu- 
tion; indeed, the manual notes that “our 
experience showed us that (esoteric) addi- 
tions increase significantly the cost of the 
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Microstat II, 

Version 1.5 
Ecosoft Inc. 

6413 N. College Ave. 

Indianapolis. 

IN 46220 

(800)952-0*72 

(317) 255-6476 (in Ind.) 

List Price: $395 

Requires: 5 1 2K RAM, DOS 2. t or later. 

In Sltort: A less expensive package, written 
in C. with fewer function.s. lintited 
graphics, and a nice user interface. 

Microstat II is a good choice for the part-time 
statistician. Not copy protected. 
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package, slow down overall operation, 
and are used by very few people. ” 

InsUillation of Microstat II is simple; 
the package comes on three disks, and an 
install program neatly loads them into the 
subdirectory of your choice. 

Microstat II ha.s a better-than-average 
user interface. It supports a mouse, a fea- 
ture rarely found in statistical packages. 
Selection of menu items or scrolling 
through data is easily accomplished with 
mouse in hand. 

The user interface is clean — a menu bar 
presents choices that can be selected by 
highlighting or typing the appropriate 
command letter. Data is presented clearly 
in spreadsheet format, with case numbers 
down the left side and field names across 
the top. The user can mouse or arrow off 
the edge to see more cases or more fields. 

The first difficulty was encountered in 
loading data. Microstat II had no problem 
importing the file for quality control tasks, 
which was provided in comma-delimited 
ASCII format. Other files, such as the so- 
cial science task data (which is not comma- 
delimited) and the market survey task data 
(which contained letters for Male and Fe- 
male) proved more difficult. 

Although the documentation claims 
that Lotus 1-2-3 files can be imported, 
choosing the 1-2-3 option from the menu 
resulted in a message instructing the user 
to convert 1-2-3 files to .DIF format before 
attempting to import them. Because only 
numeric data is accepted, an external text 
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Drafix introduces CAD lor the real vwirld. The first, inexpensive CAD 
software package that can turn your drawings into usable 
database and ^readsheet information. 

New Dranx CAD Ultra with CADapult.™ 

CADAPULT YOUR DRAWING INTO 
LOTUS 1-2-3 OR DBASL 

ge lets you create drawings. 


i lets you create dra 

Drafix CAD Ultra's CADapult utility lets you turn 
them into facts and figures. 

First, you can grve every element in yoiir drawing 
specific attrrbutes — a name, a part number, a price lor 
example. Then, you can transfer that data into other lormats.i| 
With little more than a push of a button, you can 
convert the data into a spreadsheet, move it into a database 
or insert it into your drawing. 


'Optional 

iiipulate Diafix CAD Utlia Oiwing data using 
Lotus t-2-3,(J6aselU3n<laltieff)omi1utspmfsheet 
and database applications. 


Suddenly your concept becomes a bill ot materials, a component pricing list, an order form, a Job estimate, 
lAD Ultra even lets you transler tiles from WDRD, WordPerfect and other popular word processing 
HPGL files to Ventura, Aldus and a variety ol other desk-top publishing programs. 


Drafix CAD Ultra even lets you transfer files from WDRD, 
programs or lets you move your 

Whether you're designing a deck or a skyscraper, a gear or the Spari Shuttle, new 
Drafix CAD Ultra gives you all the tools you n^. 

And it's still the best value in inexpensive CAD packages. 

DRAFIX. THE EASIEH OU) PACKAGE YOU'LL EVER USL 

“Easy to learn and use." That's how PC Magazine described Drafix and our 
incredibly simple user interlace. It is still one of the unigue features you'll find in new 
Drafix CAD Ultra. 

We've eliminated the need tor memorization by leaving our menus on the screen 
all of the time. 

In minutes you'll create sketches and drawings naturally and effortlessly— 
drawings that would reguire weeks of training on other CAD systems. 

DRAFIX CAD ULTRA. YOIPU GROW INTO li; NOT OUT OF II 



Our Dynamic 
Scran MenuingSys^n’^ 
mai(ss (frarmgs tike this a snap, 
even hr first im users 


Unlike other low cost CAD programs we've taken no shortcuts. 

Drafix offers amazing power and sophistication lor its price. All of the drawing, designrng 
and editing functions demanded by architects, engineers, drafters, contractors and other serious CAD users are included, 

• Create your own symbol libraries with attributes or use our pre-attribuled, predrawn symbols supplied with 
the package. 

• Draw lines, arcs, polygons, splines and bezier curves or freehand sketch. 

• Access our full complement of item and grid snaps for superior accuracy. 

• Use our powerful and flexible automatic dimensioning system and crosshatching and 
solid fill for complex drawings. 

• Take advantage of function key macros lor even greater performance. 

• Use the revolutionary word processing window for adding and »jiting 
text in drawings. 

Plus much, muwr more. 

And. it has depth that will let you continually expand your drawing capability. 

Feature for feature, no other package costing less than $500 deliv- 
ers the capabilities of Drafix CAD Ultra. 

EVERYTHING YOU NEED IN A SINGLE PACKAGL 

Other low-cost packages require expensive add-on modules. There's 
nothing missing from Drafix CAD Ultra. 

It now comes complete with DotPlotter, a General Symbols Library, 

Large Plotter capability and CADapult, our conversion utility that allows you 
to move information to Lotus 1-2-3, dBase and other spreadsheet and data- 
base programs. It even provides a variety of standard reports for easy output of 
Bills ol Materials or parts lists. At nn extra rrnsli 



Dralix otters features the most ^istcated 
user vnti appreciate 


Or. as an added feature, you can also get our special report writing option. 

Drafix CAD Report.™ For just $150 Drafix CAD Report™ allows you to design your own report format and then sort, 
group, or summarize your drawing information in the layout that best meets your needs, 

DRAHX CAD ULTRA. DON'T LET OUR LOW-COST FOOL YOU. 

Drafix CAD Ultra is a serious CAD tool. Not a toy. A software package that, 
as one reviewer said, "you'll grow into, not out of." 

It offers all of the 2-0 capabilities and features you'll need in the 
future, at a price you can live with today. 

Drafix CAD Ultra including DotPlotter, our Symbols Library 
and CADapult Is available for just $395. 

You can spend a little less lor CAD software. But you'll 
be buying a lot less performance. 

CALL US TODAY FOR YOUR FREE DEMO! 

Fill in the gap in your CAD capability with Drafix CAD Ultra. 

For a free demo diskette and the name of your nearest Dralix 



dealer call us today at 1-800-Z31-8S74. 
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FORESIGHT RESOURCES CORP. 

10725 Ambassador Dr. 
Kansas City. MO 64153 


816-891-1040 
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Basic Statistical Analysis: Summary of Features 

(Products listed in asc8ndir>g price order) 


STATIST 1C A L A NALYSIS 


Correlatkmt 

Pearson^ correlations 
Spearman rank order 


Stall 

$129.95 




A*: 

Statistli StatPianill Exac*U*Stat SP-Stat ABstat Microitatll 

$169.00 $179.00 $295.00 $295.00 $395.00 $395.00 

_ _ _ _ _ _ ^ 

• • • • O • ^ 

• o • • • • 


Anatyala of variance 


AhKDMA 

• 

• 

• 

• 

• 

• 

• 


Principal*componertt analysis 

• 

• 

o 

o 

o 

o 

o 


Contrast and plarmed comparison 

O 

o 

o 

o 

o 

o 

o 


R)8t hoc tests 

o 

o 

0 

o 

o 

o 

o 


Urtbaiartced design 

• 

o 

o 

o 

o 

o 

o 


Factor anatyala 

• 

o 

o 

o 

o 

o 

o 


Ragreaaion 









Standard multiple (linear) 

• 

• 

• 

• 

• 

• 

• 


Stepwise 

• 

o 

o 

o 

• 

o 

• 


Nonparametrtc measures 









Rsher^ exact test 

o 

• 

o 

• 

• 

• 

o 


Mann-Whitney U 

• 

• 

o 

o 

• 

• 

• 


Kolmogorov'Smimov 

o 

• 

o 

o 

• 

• 

• 


Autexocralatlon anatyala 

• 

• 

• 

o 

• 

o 

o 



Default report styles 

• 

• 

• 

• 

• 

• 

• 


Custorntzed report styles 

o 

o 

o 

o 

• 

• 

• 



Bar and line graphs 

0 

• 

• 

• 

• 

• 

• 


Box and whisker plots 

0 

• 

o 

• 

• 

0 

o 


Probability plots 

0 

• 

0 

• 

• 

0 

o 


Graphs can be edited 

• 

o 

o 

• 

• 

o 

o 


Multiple fonts supported 

0 

o 

o 

o 

0 

o 

o 



Laser printers 

o 

• 

o 

o 

0 

o 

0 


Plotters 

o 

o 

• 

• 

• 

o 

0 


Rim recorders 

o 

o 

o 

o 

o 

o 

0 


Color printers 

0 

o 

o 

o 

• 

0 

o 



On*llne help 

• 

0 

• 

• 

• 

• 

• 


Tutorial 

• 

o 

• 

• 

• 

• 

• 


Toll-free telephone support 

• 

0 

o 

o 

o 

o 

o 



Jli — Editor^ Choice # — Vbs O— No 
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processor was required to convert “M” to 

1 and “F" to 2 before the market data 
could be used. Alpha characters show up 
as “Missing data”, although numeric data 
can be displayed in an alpha format 
through the use of aliases. In every case, 

i!: 

Crancli PC Statti* MIflIttb SCA 

Otcitioa StaUsUcai ticlaa with Statitllcal Slatittical 

Sraphkt Pachapa NWA Statpak PC ANOVA Sattwart Syttam Statpro 

$450.00 $495.00 $495.00 $500.00 $695.00 $740.00 $895.00 

Microstat II 

■ • . . . 

- • • • • 

Q 0 • • • # 

has a better-than- 

o' ■ '’W • • • • • 

0 • . '1 O ■ O' • o • 

O 0 • o 0 • 

0" - • o o • 

o ■n'o..''' • 0 o, • 

average user 

interface. 

" O :>up%. O""" ' vA - ° • 

■■'Q./',' •••••• 

■ .di • • o • • • 

except for the quality control engineering 
task, the data had to be manipulated in 
some way before importing it. This effort 
was not always successful. 

While data can be translated (one col- 
umn can be the computed result of one or 
more columns), the functions are limited. 
Since Microstat II does not include the 
MODULO function required by the biolo- 
gy task, a complex formula composed of 
INTEGER functions was used to replace 
the missing MODULO. However, the cal- 
culated results were incorrect, apparently 
because of a malfunction in the parenthe- 
ses nesting hierarchy. 

Another shortcoming of Microstat II is 
its lack of graphics. The package does of- 
fer a nice scatterplot in one or two vari- 
ables and includes the linear regression 
line endpoints in the graph. The package 
will also generate frequency distribution 
bar graphs that are simple to create and 
pleasing to the eye. Some data-smoothing 
algorithms produce clever graphs that in- 
clude the raw and smoothed data on the 
same chart. 

Microstat II is a pleasant package to use 
(frustrations with data importation aside), 
but short on function. The authors claim to 
have the ability to handle large numbers 
(such as 1.0E300!), to be fast and to re- 
quire less RAM than their competitors. In 
general, these claims proved to be true. 
These benefits, and the lower price, may 

'd.‘<5 • • o • • • 

- ■ Q •••••• 

o • o • • • 

j 0:^:' O • • • 




o • • • • • i. 

O O • O • • . • 

o o • o • • . 

#: • O • O O O .- • . . : :'€'' 

■tm' o o o o o 


• o • o • o • 

• O • O O 0 • 

• o o o o o o 

• O • O • 0 • 


O 0 O 0 • • o 

• 0 o • • • • 

• O 0 • 0 0 • 

(ends) 
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e Orchid ProDesigner. 


Dip your brushes into the Orchid palette to create 
picture-perfect images. 

With 256 high resolution colors, nine extended 
modes, and a 16-bit bus, the Orchid ProDesigner 
series brings your creations to life at lightning speed. 
The product line is register-level compatible, 
upgradeable, and affordable. Whether you're using 
desktop publishing, CAD/CAM or business 
applications, you'll see brilliant designs from a 
colorful perspective. The ProDesigner series lets you 
accent your work with vivid graphics. 

Installation is a snap. ProDesigner automatically 
configures to your monitor and 8 or 16-bit bus. And 
because you use more than one application, 
ProDesigner ingeniously selects the correct mode on 
its own. So you can concentrate on unleashing your 
genius into the creative world of Orchid graphics. 


I’ntDetiigner, Designer 800 and Orchid are trademarks of Orchid Technology. IBM, VGA, 
MCGA, EGA, CGA, and MDA are trademarks of International Business Machines. All 
other products are the trademarks of thetr respective manufacturers. 


ORCHID TECHNOLOGY 
45365 Nonhport Loop West 
Fremont, CA 94538 
Tel: (415)683-0300 


ORCHID (EUROPE) LTD. 
Basingstoke, U.K. 

Tel: +44 256-479898 


Sitpfn>ri\ ihe\e siamfarji i»t hiith inlerlaicdllB^ flSN and tirntpuithlesi 
and ni)fi-iHifrta< rd iSBC Mulnsynt XL ami catnpaiihlesl munuiirs 
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Features 

PruUnigner 
VGA Plus 

— 

ProDesigner 

VGA 

Designer KOU VGA 

Bus & BIOS Support 

16 and 8 Bit 

16 and 8 Bit 

8 Bit 

Eiimded VGA Modes 
.Vi(h(4X0 2.^6 colors 

640x.t50 256 eolofi 
64th4Hn256c(tkw« 

KOOkMin 16 colors* 

81)0x6(10 256 cdore* 

1024x768 16 colon* 

5 • 1.^2 cttiumn 16 color modes 

Y« 

Yes 

Yes 

Ytn 

Yes 

Yc« 

Yes 

Yes 

With User Upgrade 

W ith User Upgrade 
Yes 

With User Upgnule 
With Uaer Upgrade 
Yes 

Ye* 

With User Upgrade 
With User Upgrade 

V., 

With User Upgrade 

No 

Yes 

100^ Register and BIOS Coinpaiible with 
VGA. MCGA. EGA. CGA. MDA and Heaules 

Yes 

Yes 

Yes 

Auto Mode Switch. Auto 8/16 Bus Sense 
and Auto Monittn Select 

Yes 

Yes 

No 

SuggcsictI Retail Price 

S5W 

S4dv 
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1TY > retrioc 'c:v«i«iUbNi«UViiMtlmu .Rtw' 

vessen tfua 4/i2/i«e 

^Dria>aet retrlewed frai file: c:>«iiiit«kSiAUN«e«tliMr .nW 

in > info 


mK COUNT 

1 NIPLOSS 

24 

rr' lATOi 

24 

Lf POSITION 

24 

-ONSTMfTS USD: NOtS 


m > kittofrM cl: 
leer— lit 16; 
ttRrt 6. 


• sl-MMii Of MIPLCSS 

N 24 

Midpoint Coent 

« ■ a 


' 

1TI > 


IT* > 



offset the missing capabilities, particularly 
if your demands for complex statistical 
manipulation are low. 

— ^Martin L. Ramsay 


Minitab 

Statistical Software 


There's a lot to be said for consistency 
and simplicity; Minilab Statistical Soft- 
ware, Version 6.1, comes with lots of 
both. For $695, Minitab gives you consis- 
tency, simplicity, plus over 1 80 com- 
mands and a macro language and backs it 
all up with an established customer base 
and strong customer technical support to 
give you a powerful general-purpose sta- 
tistics program. The product is positioned 
for non-Ph.D. statisticians who want to get 
“up and running” quickly. 

Minitab is Minilab. It tuns the same 
way on many computer systems, in all 
cases using a simple, straightforward com- 
mand structure to control operations. With 
all present versions Minilab users can 
move between hardware systems at will, 
confident that they can always get their sta- 
tistics done because they already know 


Mjp FACT 
t&d FILE 

Minitab Stalisticat 
Software, 

Version 6. 1 
Minitab Inc. 

3081 Enterprise Dr. 

State College. PA 16801 
(814)238-3280 
t.tst rVke: $695 

Requires: 5 1 2K RAM. hartl disk recom- 
mended, DOS 2.0 or later. Math coprocesstrr 
recommended. 

In Short; An elegant, completely command- 
driven pmgram with a full range of capabili- 
ties and functions plus an easy-to-use macm 
system, Minitah is available on a wide variety 
of computers and operating systems. Written 
in FORTRAN, it is intended for non-Ph.D. 
users who need a Itxrl that can perform a wide 
range of statistical manipulations. Not copy 
protected. 

cincLE tm ON REapen seovice card 


how Minilab works on any computer on 
which it runs. But don't come to this party 
if you insist on using a mouse with pull- 
down menus. 

Minitab is entirely command driven, ft 
has a full range of commands but a consis- 
tent one-command-at-a-time mode of op- 
eration, though you can specify one or 
more optional subcommands. By staying 
away horn graphics interfaces, the pub- 
lisher is better able to keep the program the 
same in different hardware environments. 

Minitab handles alphabetic data, al- 
though the range of commands for alpha- 
betic data is much more limited than with 
numeric data, A Convert command lets 
you switch data between alphabetic and 
numeric formats. Data is always stored in 
columns on the worksheet, and you do 
have to be somewhat pmdent about the 
number of columns and rows that you use. 
Minitab requires some cells for scratch 
space so, with only 16,(XX) or so cells to 
use, you have to think about the size of a 
matrix of columns and rows when you're 
dealing with large file sizes with lots of 
columns. 

The only time we ran into a problem 
with our testing was when trying to import 
a file with 1 ,534 records and 21 variables. 
When you do mn out of space, the pro- 
gram gives an informative message and 
then suggests that you delete unnecessary 
columns in your present worksheet to cre- 
ate more space. The most important news 


Minitab StatMicai Soft- 
ware’s coimnand-line 
Interface requires at- 
tention and exactness, 
but lespotNfs quickly 
and gives precise con- 
trol. Once a worksheet 
has been retrieved, the 
Info command lists the 
columns of data, col- 
umn names, and num- 
ber of obeervaf ions In 
each. A histogram of 
the data Is displayed at 
the bottom of the 
screen. 


here is that the program doesn't crash if 
you try to fit in too much data. Once the 
data is in, there's not much you can't do 
with it. 

Although Minilab's features are not ex- 
haustive, the range of available procedures 
will let you build most anything you need, 
given the prpgram's macro ability. The 
macro creation process consists simply of 
recording keystrokes. Macros can be 
saved for later use and edited. Because 
macros can be nested and can call other 
macros, you can automate extremely com- 
plicated data manipulation and analysis 
scenarios. 

All Minilab reports use default output 
styles. You can specify that output goes to 
the printer or file, as well as the screen. 
Normal graphs ate the usual low-density, 
low-appeal ASCII graphics, but Minilab 
also has a high-resolution graphics com- 
mand set that lets you issue individual 
commands to build fancier graphs. Mini- 
tab doesn't claim the ability to produce 
presentation-quality graphics, but it can go 
beyond the primitive, asterisk-style graphs 
used by many stat packages. 

Minilab comes with gobs of documen- 
tation, including a quick reference card, 
user manual, basic primer, comprehensive 
program handbook, and a comprehensive 
reference guide. That's a lot of informa- 
tion! 

Minitab's only limitations ate its com- 
mand line interface and the general. 
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though wide, selection of functions. Each 
of these cases is intentional; tunning pro- 
grams by command only is usually much 
quicker than working through menus, and 
Minilab’s general nature fits the vendor’s 
goal. Menu-driven programs seldom give 
you the power that Minilab affords users 
with its macro capabilities. While you 
have to know what to tell the program to do 
and how to tell it, the possibilities are 
broad indeed. 

A new release of the program, Minilab 
7.0, due in the second quarter of 1989, will 
extend the program’s operations signifi- 
cantly. Unless you have very specific 
needs better addressed by other programs 
(a case in point being automatic forecast- 
ing) Minilab is highly recommended as a 
general-purpose statistical analysis pro- 
gram. — Bruce Brown 


NWAStatpak 


WArtVA Slalpak, $495 from Northwest 
Analytical, is a conglomeration of com- 
piled BASIC programs that do a variety of 
statistical functions. Rather than a system. 
NWA Slalpak, Version 4. 1 , is more like a 
library of programs loosely tied together 
by an overlying menu structure and a 
shared file format. 

Slalpak comes on nine disks that con- 
tain a total of 85 files. Installation is sim- 
ple: you copy your choice of files to the 
subdirectory of your choice. Although the 
software could easily be mn on a dual flop- 
py disk machine, the complete program set 
occupies over 3MB on a hard disk ma- 
chine. A network version is available for 
$950. 

Slalpak will import ASCII or .DIF 
files. Since the sample data for the quality 
control engineering, biological research, 
marketing research survey, and economet- 
ric modeling tasks were delimited by either 
commas or spaces, which Slalpak sees as 
delineators between fields, loading the 
data was relatively easy. The social sci- 
ence research data was not delimited, but 
was in fixed-length fields. Slalpak has a fa- 
cility for defining the position and length 
of fixed field files so that they can be im- 
ported. The facility is rather tedious to use. 



These graphs by NWA 
Slalpak show the re- 
sults of our financial 
forecasting task. The 
upper graph shows a 
linear regression of the 
data: the lower graph 
shows the regression 
residuals. 


but it works. Sample data that contains 
missing fields or that has alpha data with 
imbedded blanks is troublesome: missing 
fields cause the data to shift one column to 
the left, while an embedded blank causes 
the field to be interpreted as two separate 
pieces of data. 

Once loaded to a Slalpak format file, 
the data can be browsed and edited with 
several tools, the best of which is SPEDIT, 
a spreadsheet-like display of the data in 
rows and columns. The other tools filter 
unwanted data, calculate one column 
based on other columns, add ranking infor- 
mation to the data, and so on. Each of the 


nji? fact 

aS F I L E 

\WA Statpaky 
Version 4. 1 
Northwesi 
Analytical Inc. 

520 NW Davis 
Portland. OR 97209 
(503)224-7727 
List Price: S495: BASIC source cixJe, S75; 
Network version. $950. 

Requires: 512K RAM. DOS 2.0or later. 
Certain routines require CGA. EGA. or Her- 
cules compatibility. 

In Short: N\^'A Statpitk is a library of various 
statistical analysis routines written in BASIC. 
It has nice graphics but a tedious user inter- 
face. Not copy pnitccied. 

CIRCLE 666 ON FCADEB SERV'ICE CARD 


other tools is tiresome to use; with the ex- 
ception of SPEDIT, tools use a line-orient- 
ed user interface. Most likely this is be- 
cause of the language the program is 
written in: BASIC is notorious for accept- 
ing input one line at a time. 

Slalpak makes some very nice graphs. 
Several of the programs have the ability to 
output data to a graphics file, as well as to 
the screen, the printer, or to disk. The 
graphics file can then be sent to a plotter, 
printer, or high-resolution monitor by one 
of several programs. The graphics file can 
also be edited by the EDPLOT tool. The 
graphs produced from the quality control 
engineering and marketing research sur- 
vey data were particularly pleasing. 

The sample marketing research survey 
task data had some bogus information, 
such as 86 bottles of cola consumed per 
week and sex=X. To clean this up, a sec- 
ond file, to screen out unwanted records, 
had to be created. Using the SELECT tool, 
this seemed an easy enough task. The 
problem came in an attempt to use Boolean 
logic. SELECT has the ability to identify 
valid data ranges and to link selection 
ranges together with AND or OR. But 
since there is no ability to group the Bool- 
ean operators, this function proved less 
than useful. Another problem is Slalpak's 
paucity of built-in functions: only four 
arithmetic, seven Uigonometric, arid five 
additonal procedures are supported. The 
MODULO function required by the bio- 
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Make no mistake. Every 
bit , every byte , on every 
track of each ^SF 
PC/AT- compatible 5.25" 
HD diskette is certified 
100% and warranted for 
life. Call 800-343-4600 
for the name of your 
nearest supplier. 

Depend on it. 


V¥l 1^1 I OlV/l ^ 

twice as much 
on a disk, you’d 
better be sure 
of that disk. 
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SHAREWARE AND FREE 
STATISTICAL SOFTWARE 

How do the hundreds of statistical analysis 
programs available as shareware and freeware 
stack up? We take a look at some of the best. 


In addition to the hundreds of com- 
mercially available statistical analysis 
packages, there are hundreds more in the 
form of shareware and free statistical 
packages. Unlike the commercial pack- 
ages, most of the shareware and free 
packages are not general-purpose, al- 
though some are. While some real gems 
exist, many of the shareware and free 
packages are worth less than what they 
cost, so be careful . 

One common problem of shareware 
and free programs is a lack of technical 
support. Not all of these programs ne- 
glect support, but it’s a factor to consider 
when comparing shareware and free soft- 
ware with commercial software. 

In the general-purpose category, the 
best-known is Epislai (Epistat Services. 
201 1 Cap Rock Circle, Richardson. TX 
75080-.MI7: (214) 680-1376). While 
Epistat. Version 3.3. has some unusual 
features, such as an implementation of 
Bayes's theorem, it also has a number of 
significant prtiblems. In particular, nei- 
ther the ANOVA nor the regression esti- 
mates ate to be tmsted. The author also 
sells a commercial version of the prod- 
uct, True Epistat, which is more com- 
plete. 

As with Epistat. other general-pur- 
pose shareware packages are demonstra- 
tion. or smaller, versions of commercial 
software. While Epistat preceded its 
commercial version, the commercial ver- 
sion typically precedes the shareware 
version. 

The best of the shareware or free gen- 
eral-purpose packages is Mystat, from 
the makers of Systat (Systat Inc.. I8(X) 
Sherman Ave.. Evanston. IL 60201; 
(312) 864-5670). Single copies of My.stat 
are available free, with printed documen- 


tation. to those w ho write to Systat, Mul- 
tiple copies, as many as you want, are 
available for $5 per copy. The vendor 
does not allow distribution through bulle- 
tin boards for several rea.sons. including 
worry about unauthorized changes to the 
program. 

One of the best things about Mystat is 
the excellent choice of specialized pro- 
grams that use Mystat data files. These 
are supplied very inexpensively by Ge- 
rard Dallal (53 Beltran St.. Malden, MA 
02148). Dallal writes very usable soft- 
ware that fills the gaps left by even the 
large, expensive general-purpose pack- 
ages. His programs include randomiza- 
tion tests, power and sample-size anidy- 
sis, comparisons of dependent 
correlation coefficients, and Bartholo- 
mew’s tests for increasing proportions or 
increasing means. 

Other good general-purpose packages 
include Kwikstat (TexaSoft. P.O. Box 
1 169, Cedar Hill, TX 751(M; (214) 291- 
2115, $39), I STATS.i (Gary Perlman, 
Department of Computer and Informa- 
tion Science. Ohio State University. Co- 
lumbus. OH 43210; (614) 292-5813, 
$25). and SPEC (Walmyr Publishing 
Co.. P.O. Box 3554. Leon Station, Tal- 
lahassee, FL 32315). Erach of these has 
certain desirable features. 

KwikStat, Version 1.3. reads dBASE 
files directly and can actually be mn from 
within dBASE. I ST AT 5.3. modeled on 
Unix, eomes as a disaggregated set of 
files that you integrate on the command 
line via pipes. It has some unusual abili- 
ties, such as signal pixKessing. Much of 
SPEC, Version 4.0, is mixleled after Ja- 
cob and Patricia Cohen's regression text 
(Applied Multiple RegressionlCorrela- 
tion Analysis for the Behavioral Sci- 


ences). However, the quality of the re- 
sults and the data set size can be a 
problem with each of these programs. 

There is a slew of special-purpose 
programs. Some of these are aimed at 
particular disciplines. For example: Ec- 
stat 1 .2 (Robert Dohner, Fletcher 
School, Tufts University, Medford, MA 
02155, $25) is intended for economists; 
MVSP 1.3 (Warren L. Kovach. Depart- 
ment of Biology, Indiana University, 
BIcKimington, IN 47405, $25) eonsiders 
the needs of biologists and geologists; 
Survpak-PC 3.0 (Biostatistics and Infor- 
mation Systems, Room 1 19. The Johns 
Hopkins Oncology Center. 600 N. 
Wolfe St., Baltiinore. MD 21205, $50) 
is a survival-analysis program aimed at 
medical researchers. 

Another type of specialized program 
consists of a general version of a specific 
type of analysis. Although numerous 
general-regression packages abound, at 
least one is solely for polynomial regres- 
sion. 

Version numbers are particularly im- 
portant for shareware and free software, 
since distribution channels for this soft- 
ware are often quite variable. Something 
else to consider, while I am a registered 
user of a number of the above-mentioned 
packages, virtually none of them inform 
me of updates. 

While in some other software catego- 
ries shareware is equal to or better than 
many of the corresponding commercial 
packages, statistical analysis shareware 
and free software ate generally not as 
gotxl as commercial software. The pack- 
ages mentioned above and very special- 
ized packages for which there may not 
even be commercial equivalents are 
prime exceptions. — Richard (Joldstein 
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logical task was not supported, and a sub- 
stituted equation using INTEGER func- 
tions ended up with severe rounding errors 
that made it impossible to use. 

Statpak’s documentation is a curious 
blend of examples and terse information. 
When looking for help with the Boolean 
logic problem, the manual indicated only 
that “if another selection is to be per- 
formed, its definition will begin with the 
relation (AND or OR) to the previous crite- 
ria.” There was no further discussion, but 
the technical support people at NWA were 
helpful in suggesting ways to circumvent 
the problem. One strong point of the docu- 
mentation was the appendix, which lists 
every formula used by Statpak. If you 
want to know how Statpak calculates the 
chi-square Bartlett statistic, you can find 
out quickly. 

I can see a user browsing through the 
Statpak manual and checking off the pro- 
grams that would be useful. If Statpak's 
goal is to offer a library of functions , then it 
succeeds. The user interface’s line-by-line 
entry seems cumbersome and archaic in 
these days of full-screen editors and point- 
and-shoot techniques. (By the way, if pro- 
gramming is your bent. Northwest Andyt- 
ical will sell you the BASIC source code 
for an additional $75.) Statpak is starkly 
functional with attractive graphs but no 
whistles or bells. — Martin L. Ramsay 


PC Statistician 
PC ANOVA 


^rPC Statistician, $300 from Human 
Systems Dynamics, is a general-purpose 
statistical package whose primary audi- 
ence is social scientists. PC Statistician 
was spawned from an Apple II program 
called StatsPlus that first appeared in 
1981. PC ANOVA, $200, is a newer prrr- 
gram that attempts to strengthen the older 
package by adding the capability to per- 
form such things as repeated measures, 
split-plot, and Latin squares. PC Statisti- 
cian, Version 1.1, and PC ANOVA, Ver- 
sion 1.0, are menu driven, with no provi- 
sion for macro or stored-program 
processing. 


The package is easy to install, and new 
users will be up and running within min- 
utes. However, caution must be exercised 
by hard disk users since both PC Statisti- 
cian and PC ANOVA use a file named 
AUTOEXEC.BAT to begin execution. 
Installing the software blindly in the root 
directory of the hard disk could result in 
the loss of your system file with that same 
name. The program lacks additional user 
configurability to accommodate equip- 
ment such as EGA monitors and 132-col- 
umn printers. 

Most necessary database management 
tasks can be performed by using PC Statis- 
tician and PC ANOVA together. Besides 
being able to enter, add, and correct data 
observations and variables, users can per- 
form DOS directory-level tasks such as de- 
leting, renaming, and printing files. A 
wide range of data transformations are 
available. Additions certainly could be 
made in this area, though, since some ba- 
sic mathematical and logical functions 
such as MODULO, INTEGER, and NOT 
ate omitted. Both .DDF and blank-delitiut- 
ed ASCII files may be imported. Howev- 
er, data screening could be improved with 
the addition of a full-screen spreadsheet- 
style editor and a good alphanumeric tabu- 
lation procedure. 

PC Statistician covers some basic sta- 
tistical analyses. Frequency distributions, 
descriptive statistics, computation of 
group means, cross-tabulation, nonpara- 
metric statistics, t-tests, analysis of vari- 
ance, correlation, and regression can all be 
performed with the package. PC ANOVA 
strengthens the package by adding several 
new procedures including analysis of co- 
variance, repeated measures, split-plot, 
post hoc testing and Latin square testing. 

Vital additions could be incorporated 
into both pieces of software. For example, 
neither program includes a sotting proce- 
dure. TTiis particular omission is further 
aggravated by the inability to exit tempo- 
rarily to DOS; thus, the user cannot even 
use system utilities or other programs to 
overcome the shortcomings. 

Output generated by PC Statistician 
and PC ANOVA is clear and readable. 
Graphics can be performed by many of the 
analytical procedures, greatly enhancing 
the interpretation of results. Improvement 
could be made in this area by allowing us- 


FACT 
FILE 

Human Systems 

Dynamics 

9010 Reseda Blvd.. 

#222 

Northridge. CA 

91324-3971 

(800)451-3030 

(8 18) 993-8536 (in Calif.) 

/*CA.VOVA. Version 1.0 
List Price: S200 

Requires: 256K RAM, CGA, DOS 2.0or 
later. 

PC- Statistician, Version 1.1 
List Price; $300 

Requires; 256K RAM, CGA, DOS 2.0 or 
later. 

In Short; PC ANOVA is a newer program 
that attempts to strengthen the overall compu- 
tation capabilities of the Human Systems Dy- 
namics software line. PC Statistician is a gen- 
eral-purpose statistical package that is the 
second generation of an Apple 11 program. 
Both packages are written in compiled BA- 
SIC. Not copy protected. 

CIRCLE 6B7 ON READER S£HVICc CARD 




ers to control both the number of decimal 
places displayed and the ability to capture 
output for additional analysis. 

Together, PC Statistician and PC 
ANOVA furnish basic statistics adequate 
for many users. However, serious re- 
searchers will find that the inability to by- 
pass the menu-driven interface, plus omis- 
sions in passing data and results between 
procedures, greatly diminish the utility of 
these packages. — ^Paul L. Marsh 


SCA 

Statistical System 


Scientific Computing Associates 
(SCA) has a series of products in its SCA 
Statistical System line. We looked at two: 
Version m.3.2 of PC-GSA+ ($595), a 
general statistical analysis package that 
can be used as a standalone or in conjunc- 
tion with other SCA products, and PC- 
UTS ($145), SCA’s forecasting and time- 
series analysis software. Another SCA 
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Get 

More For 
'Vbur 
Dollar 

Shop PC Brand for the best quality, 
finest performing IBM compatible 
systems at the best price. 


PC BRAND offers 
you more... 

Welcome to PC Brand. 

Your first place to shop. 
Your best place to shop 
for top quality IBM com- 
patible systems, custom 
configured to your exact 
specifications, and thou- 
sands of quality name 
brand peripherals & 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 

Free Freight, 
Toll-Free Support, 

5- Year Warranty 
and more... 

Everyone promises you 
great service. We deliver 
the tangibles. 

Free freight • Fast delivery 
•No credit card surcharges 
•A 30-day Money-Back 
Guarantee on every system 
we sell •Toll-Free Technical 
Support that will stay with 
you until your questions 
are answered and your 
problem is solved • And 
our exclusive 5- Year War- 
ranty (call for details) on 
all PC Brand products. 

Call PC Brand today. 

For the best selection... 
the best products.. .at the 
best price, you can't do 
better than PC Brand. Call 
PC Brand today! 


CIRCLE 303 ON READER SERVICE CARD 




PC BRAND 286/12 $995 


PC BRAND 286/20 $1400 




12 MHz Clock, Zero Wait Operation, 

Norton SI 15.3 ‘Landmark™ Speed 16MHz 
512K, 1.2MB or 1.44MB Drive, 101- Keyboard 

Standard System Features: 

• 80286 Processor Operating at 12MHz with Zero Wait States 

delivering 16MH2 Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard EWve/Floppy Drive Controller 

• Enhanced I01*key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Clock/Calendar vrith 5 Year Battery 

• 80287 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS. OS/2, XENIX. 

NOVELL, 3COM and PCNET compatibility 

• Built-in System Board LIM EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit 4c 2 8Bit) 

• Small foot print case with 5 Disk Drive bays 

Options: 

• Full size 5 drive case • Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Towe*r Case 


Standard Pre-Built Configurations: 


286/12 With 512K. Hard Disk Drive, Monitor 4c Video Card 

Video 

20MD 

1:1 MFM 

40MB-40MS 

1:1 MFM 

40MB-28MS 

1:1 MFM 

80MS-28M5 

1:1 .MFM 

Mono 

$1381 

$1485 

$1594 

$1725 

EGA 

$1775 

$1879 

$1988 

$2119 

VGA 

$1946 

$2050 

$2159 

$2290 



20 MHz Clock, Zero Wait Operation 
Norton SI 20.4 •Landmark™ Speed 25.9MHz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

• 60286 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 26MHz Effective Throughput 

• 512K RAM expandable to SMB on the System board using 256K 

and/or 1MB 100ns RAM chips (4MB on motherboard and 4MB 
on optional special interleaving daughter card) 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• Industry Standard BIOS with fuU MS/DOS, OS/2, XENIX, 

NOVELL, 3COM, and PCNET compatibiUty 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 6 I6Bit 4c 2 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• 386SX Upgrade • Tower Case • 4MB Interleaving Ram Card 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • Factory Installed RAM Upgrades 


Standard Pre-Built Configurations: 


286/20 With 512K, Hard Disk Drive, Monitor 4c Video Card 


40MM0MS 
1:1 MFM 

40Ma-2BM$ 
1:1 MFM 

80Ma-28MS 
1:1 MFM 

n0MB-28MS 
1:1 RLL 

150-16MS 
1:1 ESDI 

32I>-I6S<S 
1:1 ESDI 

Mono 

$1790 

$1899 

$2030 

$2296 

$3000 

$3923 

EGA 

$2184 

$2293 

$2424 

$2690 

$3450 

$4317 

VGA 

$2355 

$2464 

$2595 . 

$2861 

$3700 

$4488 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 

(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 IsSJl 

PCBrand,lnc. 954 West Washington Street, Chicago. IL. 60607 1-800-722-7263 . We are open Monday thru Friday: Bam to6pmCST. VISA, MasterCard, 
Discover.Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1*8CX)*662-SERV 
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PC 


BRAND' 


PC BRAND 386/20 $2100 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 



20 MHz Clock, Zero Wail Operation 
Norton SI 24 • Landmark Speed 30MHz 

1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 



PCV20 AD-II $695 


15 MHz Throughput in an XT. Complete 
with Monographics Card & Monitor. 

512K, 360K Drive, Mono Card & Monitor, 84-Keyboard 

Standard System Features: 

• lOMHz Nec V20 CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expadable to 640KB 

• One 360K Floppy Drive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel, Game Ports, and Clock Standard 

• All Ports and FDC Built into Motherboard 

for Increased Reliability 

• Hercules Compatible Graphics Card 

• 12“ Monochrome Monitor 

• Accomodates up to 4 HH Mass Storage devices 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

• Set-up & Operating instructions. 


Standard Pre-Built Configurations: 


PCV20 AD-n With 512K, Hard Disk Drive, Monitor & Video Card 

\Diiv« 

V«l«)\ 

1 Roppy 

2 Roppy 

20MB 

30MB 

40MB 

Mono 

$695 

$770 

$964 

$990 

$1107 

RGB 

$879 

$954 

$1148 

$1174 

$1291 

EGA 

$1089 

$1164 

$1356 

$1384 

$1501 


Standard System Features: 

• Intel 80386 Processor Operating at 20MHz with Zero Wait States in 

interleave mode delivering 30MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB 100ns RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5” Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Roppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS. OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • 8MB 32Bit RAM Card Upgrade 


Standard Pre-Built Configuration: 


386/20 With 1024K, Hard Disk Drive, Monitor & Video Card 

Video'*'^ 

40MB-40MS 
M MFM 

40MB- 2HMS 
I:] MFM 

bomb-zsms 

1:1 MFM 

n0.28MS 

MRU 

IS0-I6MS 

MESDI 

320-I6M5 

ME^ 

Mono 

$2540 

$2649 

$2780 

$3046 

$3750 

$4673 

EGA 

$2934 

$3043 

$3174 

$3440 

$4250 

$5067 

VGA 

$3105 

$3214 

$3345 

$3611 

$4400 

$5238 


TOWER STYLE CASE $220 

Add $220 to any Desktop Configuration 

Modeled in IBM's PS/2-80 
Style, this unit offers: 

• 285 Watt Power Supply 

• Two 3.5" Front Accessible Drive Bays 

• Two 5.25” Front Accessible Drive Bays 

• One 5.25" FULL SIZE Internal Drive Bay 

• TURBO MHz Digital Speed Display 

• Easy Access Snap-off Side Panel for quick 
“no-screwdriver" access to internals 

Tower" Ui a RegiMered Trademark for SCR Corporation 
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^Taster Than A Speeding Bullet!” 
Computer Shopper Cover Story 
November, 1988 

25 MHz Clock, Zero Wait Operation 
Norton SI 28.3 • Landmark Speed 35MHz 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

• Intel 80386 Processor Operating at 25MHz with Zero Wait States in 

interleave mode delivering 35MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB via 32Bit RAM boards 

using 256K and/or 1MB RAM chips 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101 -key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 or 80387 Co-Processor Support 

• Industry Standard BIOS with full MS/DOS, OS/2, XENIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 
with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (6 16Bit & 2 8Bit & 2 32Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: ^ 

• 32/64KB Cache Processor • Weitek Coprocessor • Tower Case 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD Portable • 8MB 32Bit RAM Card 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor & Video Card 

Video*''*Vs^ 

40MB-40MS 

1:1 MFM 

40MB-28MS 

1:1 MFM 

80MB-28MS 

1:1 MFM 

I10MB-28MS 

1:1RLL 

I50-I6MS 

LlESDl 

320-I6MS 

LIESDI 

Mono 

$2940 

$3049 

$3180 

$3446 

$4200 

$5073 

EGA 

$3334 

$3443 

$3574 

$3840 

$4600 

$5467 

VGA 

$3505 

$3614 

$3745 

$4011 

$4800 

$5638 


Your PC Brand Advantages: 

30-Day Money Back Guarantee 
Free Freight 
Toll-Free Support 
Toll-Free Service 
No Credit Card Surcharges 
»5-Year Limited Warranty 

*As a PC Brand cuftomrr. you'll enjoy the best warranty coverage in the industry. 
Warranty covers all PC Brand system motherboards, power supplies, RAM, keyboards 
and all expansion cards. 100** parts tc labor are covered your first year 80% parts 
year-2. 60* parts year-3. 40^ parts year-4. 20% parts year-5 .Additional extended 
coverage contracts available for a fee. Roppy, hard disks and tape drives are covered 
for one year only. Manufacturer's warranty applies to all non-PC Brand products. 
Complete warranty information available on request. 

LCD PORTABLES f,o„ $1770 


286 & 386 Systems 
»512K,1.2MB Drive, 
Combo Controller, 
Backlit Display 

*386 Systems 
come W/1024K. 




Select the power & features of our 286 & 386 desktops in a self- 
contained, light (20 lbs.) high impact plastic housing similar to 
the COMPA(3® Portable III. 


All feature: 

• 640 X 400 Backlit Supertwist LCD by TOSHIBA 

• Monographic & Color operating modes, EGA Optional 

• External Monitor Support. External Keyboard Port. 

• 5 expansion slots (3 long, 3 short) • 86-key keyboard. 

• Accomodates two 5.25" or 3.5" Floppy/Hard Disk Drives 

• 200 Watt 112/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/Calendar Standard 


Stattdard Pre-Built Configuration: 


Portable System Processor and Drive (Dptions 

DnvXcPU 

286/12 

286/20 

386/20 

386/25 

1 Floppy 

$1770 

$2070 

$2650 

$2900 

20MB 

$2079 

$2379 

$2959 

$3210 

40MB 

$2200 

$2500 

$3100 

$3300 

71MB 

$2800 

$3100 

$3600 

$3900 

150MB 

1:1 £061 

$3400 

$3700 

$4250 

$4500 


SAVE ON NAME BRAND PERIPHERALS... .SEE OUR AD ON I QLl.OWING PAGES... 


To Order Call 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 



PC Brand, Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday: Sam to 6 pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. For Order Status and Customer Service Inquiries Call: 1-800-662-SERV 
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Shop PC Brand Today. 


lApTOP COMPUTERS’^ 


/MODEMS 

■T' 


DISK DRIVES ri? 

. J/' 


TOSHIBA 

1000; 512K, 80C88, 2 FDD $769 

1600 BACKLIT, 80286-12, IMG, 20MB,HDD,FDD . 3495 

1200HB; BACKLIT,1MB, 20MB HB 2395 

3100E 1MB, 80286-12, 20MB, HDD,. FDD ...2995 
3200; 1MB, 80286, EGA, 40MB, HDD, FDD.. 3525 

5200/40 2MB, 80386, VGA 40MB, HDD, FDD 6100 

NEC 

MULTISPEED HD 2275 

ULTRALITE W/IMB Call 

MITSUBISHI 


MP286L-220; 80286, 20MB HDD, FDD ....$2439 
Call on New NEC & TOSHIBA Models 


MONITORS* 



NEC 

Multisync II 14" (800x600) EGA/VGA $589 


Multisync GS 14"Mono 249 

Multisync Plus 15" (960x720) 895 

Multisync XL 19" (1024x768) 2395 

MAGNAVOX 

All Magnavox monitors feature 2 Yr. Warranties! 

12" Amber TTL Monochrome $79 

14" VGA Paper White Flat Screen 145 

13" RGB (640x200) Color 230 

13" EGA (640x400) Color 339 

14" VGA (800x600) Color 415 

PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome 249 

Ultra 16 16" Multifreq. EGA/VGA 879 

Ultrasync 12" Multifreq. EGA/VGA 520 

LM 300/301 Full Page Desktop Pub 550 

SEIKO 

CM1430 14" (1024x768) Multifreq $619 

CM1420 (noninterlaced) Multifreq 1079 

MITSUBISHI 

XC-1410 14" EGA (640x350) $369 

1381 Diamond Scan 499 

3905 19" CAD Monitor 1965 

6905 19" CAD Monitor 2350 

SONY 

CPD1302 13" Multiscan (1024 x 768) 645 

CPD1320 13" (640 x 480) VGA Call 

ZENITH 

1490 Flatscreen Enhanced $600 



PC BRAND 100% Hayes Compatible! 


1200 Baud Internal w/PC Talk III $52 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 95 

2400 Baud External 129 

HAYES 

1200 External $270 

2400 External 415 

TELEBIT 

Trailblazer-t- 19,200KB 989 

US ROBOTICS 

Courier HST/9600 $599 

HST/IX 9600 925 



Internal Modems 


100% Hayes Compatible. Free Software! 


1200BPS 


2400BPS 


TAPE BACK-UP 

SPECIAL 


40MB Internal Tape Back-Up 

$200 

Uses DC2000 Series Micro Cartridges same as Irwin. 
XT/AT and Novell Compatible! Limited Quantity! 




VIDEO CARDS^f 



PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 149 

VGA 220 

PARADISE 

Autoswitch 480 EGA $177 

VGA-i- 279 

VGA-f 16 16 Bit Version NEW 309 

VGA Professional Call 

VIDEO SEVEN 

VEGA DELUXE $209 

VEGA VGA 268 

FASTWRITE VGA 379 

VRAM VGA 499 

NEC 

1024-256 $1175 

MV A 1024 949 

ATI 

EGA Wonder $229 

VGA Wonder 329 

VIP VGA 260 


FLOPPY DISK DRIVES: 

360K 5.25" HH Black $75 

720K 3.5” HH w/5.25" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5" HH Grey w/5.25" Mounting 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Ext.Hoppy $199 


MINISCRIBE 3180E 


180MB 1/2 HT. /in 

1 6MS ESDI ^ 

Largest Capacity, Highest Performing 
Half Height Drive on the Market! 


HARD DISK DRIVES: 

SEAGATE 

20MB 65MS ST225 w/XT Controller ...$269 

20MB 35MS ST125 w/XT Controller 299 

20MB 35MSST125 245 

30MB 65MS ST238 w/XT Controller 295 

30MB 35MS ST138 330 

30MB 35MS ST138 w/XT Controller 380 

40MB 40MS ST251 350 

40MB 28MS ST251-1 429 

80MB 28MS ST4096 Full Height 590 

MINISCRIBE 

40MB 61/40MS M3650 $319 

40MB 25MS M3053 455 

63MB 61/40MS M3675 RLL 360 

71MB 22MS M3085 659 

71MB 28MS M6085 Full Height 585 


110MB 28MS M6128 RLL Full Height ...699 
150MB 16MS M3180E ESDI 1/2 Hgt! .1440 
320MB 16MS M9380 ESDI FullHeight .2350 
640MB 16MS M9760 ESDI Full Height 3525 


PRIAM 

45MB 28MS 1D45H Half Height $489 

62MB 28MS ID62AT Full Height 629 


130MB 20MS ID130AT Full Height 1495 

230MB 25MS P230R2 RLL Full Height 1725 
330MB 20MS ID330 ESDI Full Height .2350 

Priam External and PS/2 Drives also Available 


CDC 

150MB 17MS ESDI Full Height $1595 

MICROPOLIS 

150MB 25MS ESDI Full Height $1440 

IOMEGA 

B1201 Single 5.25" 20MB Int $795 

B220 Dual 5.25" 20MB Ext 1619 


If the drive you require is not listed here please 
contact our sales department for a quote! 

TAPE BACKUPS 4. « J 


60MB Archive QIC Internal or Ext $590 

60MB Maynard Maynstream Portable .. 889 
60MB Maynard Maynstream for PS/2 .. 989 


64MB Irwin Intemal/Extemal 529 

150MB Archive Internal 925 

150MB Maynard Maynstream Port 1395 

2.2GB Maynard 220HS 8mm Drive 4350 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


The Complet PC Handscanner 165 

Dest 1020/2020 Scanners Call 


Diamond Flower HS3000 Hand Scan ... 249 
300/400DP1 6 Grey Levels HALO DPE 
Desktop Publisher GEM /HALO/ 
PC-Painl/Windows File Format Output. 


Hewlett Packard Scanjet 989 

Microtek MSF300G 2895 

Microtek MSF300C 1399 

Microtek MSF300Q w/64 Grey Levels 1920 

Princeton LS300 Scanner & Adapter 750 

Summasketch 12x12 378 

Summasketch 12x18 635 


PRINTERS*/' 




NEC 

P2200 170/55 ....345 P960XL 400/140.1030 

P5200 265/90 ....530 P5300 Wide 650 

LC890 Postscript Laser Printer 3250 

PANASONIC (New Models Listed) 

1180 192/38 $189 1191 240/48 235 

1124 192/63 319 1592 220/38 390 

1595 290/51 449 1524 240/80 545 

OKIDATA 

ML390 270/90 ..465 ML391 270/90 645 

ML320 300/62 ..339 .ML393 450/120 ..Call 


HEWLETT PACKARD 


Deskjet 690 

Font Cartridges Call 
Laserjet IID Duplex 
TOSHIBA 
321SL 216/72 ....469 
351SX 360/120 ..937 
CITIZEN 

120D 120/25 149 

MSP40 240/40 ..295 
MSP50 250/50 ..345 


Laserjet II 1720 

MemoryUpgrades ...Call 
Laser Printer Call 

341SL Wide Carr. 599 
Express 311 Call 

180D 180/29 170 

MSP45 Wide 399 

T224 200/132 605 


DICONIX 

150P 150/50 305 300WP 310/73 .^..479 



PC BRAND- YOUR 
#1 LAN SOURCE ! 


Call for Custom Configurations 


NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Level 1 $450 

8 User ELS Level II 939 

Advanced Netware 286 V2.15 1850 

SFT Netware 286 V2.15 2395 

Disc Coprocessor Board 379 

NE2000 Ethernet File Server Board 399 

NEIOOO Ethernet Card 299 

RXNET 299 

TIARA Lowest Priced Lancards Call 


GATEWAY (PC Magizines Editors Choice) 


G/Ethemet AT $419 

G/NET 259 

WESTERN DIGITAL 

Ethercard+A for PS/2 $320 

Starcard+ 233 

Ethercard+ w/Novell Drivers 233 

STANDARD MICRO 

ARCNET Passive Hub $72 

ARCNET Active Hub 409 


PC120 ARCNET BOARD Now EGA compat 135 

PC260 TWISTED PAIR ARCNET CARD 130 

PC500-WS 16 Bit Work Station Board ...389 
PC500-FS 16 Bit File Server Board ......... 479 



BRAND' 


Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

We cany over 10,000 different name brand 
products. Call for prices on products not listed 

FAX MACHINES/CARDS 


SHARP 


FO220 

FO420 

989 FO300 

....1299 FO500 

1200 

1550 

MURATA 

M1200 

679 M1600 

879 

TOSHIBA 

TSH3300 

....1395 TSH30100 

1225 

COMPLETE PC 


4800B FAX .... 

249 9600BFAX 

375 


SERIAL MOUSE 


High Resolution ( 250DPI ) Microsoft Compatible 
With Free PC Paintbrush 

** . $40 




AST Rampage 286 w/512K 395 

INTEL Aboveboard Plus w/512K 419 

INTEL Inboard 386 for PC w/IMB 799 

INTEL Inboard 386 AT 1019 

DICIBOARD Smart 8 Port Serial Card Call 


PC BRAND 

I/O+II For AT's Ser/Par/Game $45 

I/O+ll For XT's Ser/Par/Game/Clock ...45 

2MB EEMS for XT's w/OK LIMS 4.0 95 

2MB EEMS for AT's w/OK LIMS 4.0 95 

3MB Multifunction+Memory for AT's ..110 
Serial/Par/Game/Software w/OK 


PLOTTERS 

CALCOMP 

1023 $3800 1042 

7499 

1043 6499 1044 

10200 

HOUSTON INSTRUMENTS 
DMP41, DMP42, DMP52 

Call 

DMP52MP, DMP61, DMP62 

Call 

ROLAND 

DXY885, DXY990, DPX2000 

DPX3300, GRX300, GRX400 

Call 

Call 


*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order CaU 1-800-PC BRAND 


(Call l-800-722-7263...In Illinois, Call 312-226-5200) FAX#312-226-6841 



PCBrand,Inc. 954 West Washington Street, Chicago, IL. 60607 1-800-722-7263. We are open Monday thru Friday; Sam to 6pm CST. VISA, MasterCard, 
Discover, Checks, and Approved P.O.s are Accepted. Prices subject to change. ForOrder Status and Customer Service Inquiries Call: 1-800-662-SERV 
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product worth mentioning (but not re- 
viewed in this article) is PC-QPI, a quality 
and productivity improvement package. 

SCA products run on a variety of plat- 
forms from PCs to mainframes. As such, 
their products are not able to take advan- 
tage of some PC capabilities, like support 
for high-resolution graphics or a mouse, 
for example. Instead, the software is com- 
mand driven with no menus or other 
prompts. The “graphics” are text-based. 
Despite these limitations, the command 
structure is easy to learn and reasonably in- 
tuitive. 

One of the striking differences between 
the SCA Statistical System and other pack- 
ages is the manner in which it handles files 
and fields. While other packages treat a 
case, or row of fields, as a single entity, 
SCA treats each field or variable indepen- 
dently. When a file is imported you do not 
create a matrix of rows (cases) by columns 
(variables). Rather, you create one vari- 
able for each imported field, with a sub- 
script that indicates the case index number. 
There are certain advantages to this con- 
cept: you can manipulate small pieces of 
data or create ad hoc variables that do not 
have to match the structure of other data. It 
also means SCA is adept at handling ma- 
trix variables. 

This method of variable handling also 
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SCA Statistical 
System 

Scientific Computing 
Associates 
Lincoln Center, 

#106 

451.^ Lincoln Ave. 

Lisle. IL 60532 
(312)960-1698 

List Price: PC-GSA + mrxlule, S595; PC- 
UTS. $145. 

Requires: 512K RA.M (640K recommend- 
ed). hard disk, DOS 2. 1 or later. Math co- 
processor recommended . 

In Short: Especially good at time-series 
analysis and forecasting, PC -UTS with PC- 
GSA-t- has a command-driven user interface 
but no graphics. Written in FORTRAN, SCA 
Statistical System runs on mainframe as well 
as PC platforms. Copy protected. 
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creates some interesting problems. For ex- 
ample, in cleaning up the marketing re- 
search survey task data, I wanted to omit 
any case in which the number of bottles 
consumed per week was greater than 12. 
To do this, I used the Omit command on 
the Consumpt variable. But eliminating 
bad items from Consumpt would not delete 
the associated Age or Sex variables unless I 
specifically told SCA to treat them with the 
results of the Consumpt cleanup. Another 
small problem was that I could only clean 
one variable at a time. Because the Sex 
variables were recorded as characters, they 
could not be cleaned by using the Omit 
function. 

SCA did a fine job of creating the charts 
required by the quality control task, espe- 
cially the Pareto chart, but the graphs were 
not particularly attractive without high- 
resolution graphics. SCA did very well 
with the biological research task data: the 
complex math transformations were no 
problem, and the correlations were easy to 
generate. Likewise, the charts generated 
for the market survey task contained the 
right information, even though they 
weren’t boardroom quality. 

Serious problems were encountered 
when trying to import the social-science 
research survey task data. The database for 
this task is extensive: 23 variables for each 
of 1,534 cases. SCA couldn’t handle the 
volume: it choked three-fourths of the way 
into the data import. Increasing the size of 
SCA to its maximum 35K work area, as 
suggested in the troubleshooting sheets, 
still didn’t leave enough room. 

SCA, with the $145 PC-UTS program, 
performed very well in the forecasting 
task. SCA includes useful utilities such as a 
running percent change calculator with a 
variable lag period, seasonal smoothing al- 
gorithms, and even a function that takes 
Easter into account. The ARIMA func- 
tions are rich and flexible. 

There was a problem with importing 
the data, which came in two pieces: an 80- 
column piece and a second, smaller piece. 
SCA had no problems gluing the two 
pieces together, but it couldn’t import 
more than 72 columns. This is apparently 
an undocumented limitation, probably 
stemming from SCA’s FORTRAN ori- 
gins. I circumvented the problem by using 
a text editor to split the 80 columns into 


two narrower pieces and then by gluing 
those together with the third piece. 

SCA is a powerful package, particularly 
in time-series analysis. It is rather fastidi- 
ous about its data importation, but this 
would not be a problem if you collected 
your data with its limitations in mind. The 
documentation is done reasonably well. 
Because of its mainframe origins, it 
doesn’t take full advantage of a PC’s capa- 
bilities, but you can always move up to a 
mini or mainframe version if you outgrow 
your PC. — Martin L. Ramsay 


SP-Stat 


^SP-Stai isn’t ready yet; it needs a bit of 
woiic before it’s done. Unfortunately, the 
program has been available in its present, 
unfinished form. Version 1.02, since 
1984. In its present form the $295 SP-Stat 
from Softext Publishing is too limited for 
any serious business statistics work and 
too difficult for any but the most patient 
user. 

The publisher’s concept — simple and 
easy-to-use statistics — is a laudable goal 
that isn’t quite reached. Softext says that 
SP-Stal is designed to perform standard 
statistics for relatively low-level end-user 
applications; it’s not intended for heavy 
statistical requirements. However, be- 
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SP-Stat, 

Version 1.02 
Softext Publishing 
Corp. 

17 E. 45th St. 

New York. NY 10017 
(212)986-5985 
List Price: $295 

Requires: 256K RAM, DOS 2.0 or later. 

In .Short: Written in Pa.scal. SP-Stat is a lim- 
ited statistics program that can produce three- 
types of charts. Because of its small observa- 
tion capacities, functional limitations, and 
awkward operation, it is not recommended. 
If you will be using statistics a great deal you 
eventually may want to move on to a more 
capable program. Not copy protected. 
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rr A Day In Five Lives: 

fSsk Marketing Research Survey 


Task 2 


P osing as the product manager for a 
cola company rolling out a new diet 
soft drink, the reviewer analyzed the results 
of a 6-month marketing research survey to 
develop a profile of the target consumer. 
Reviewers received a data set with three 
pieces of information for 500 subjects: age 
group, cola consumption, and sex. 

To analyze the data, we 


9 performed a validity test on the 500 cases, 
disregarding problematic data: 

9 determined descriptive statistics for 
consumption (Including frequencies); 

^ performed a crosstab on consumption 
and age; 

9 created a table from the crosstab; 

9 determined which age group drinks the 
most cola and broke that group down by 
sex. 


CrossUbMUtion File: narket Date: 11-12-1968 

filter: Keep if BOTTLES > 4.627 

Rom variable: SEX 
Col variable: CROUP 

Cell contents: Fre<t\icitc;/Rou percent^Colunn percent 



7 Mb 82 25 268 

2.69 56.15 31.54 9.62 


[Press <CR) to return to wain wenttl 


Descriptive statistics File: naphet Date: 11-12-1968 

filter: None 

Observations nectins filter conditions: 496 


Standard Standard 


ilftriable N 

Stm 

Nean 

Deviation 

Uariance 

Error 

Ninimifi 

BOTTLES 4% 

2295.800 

4.627 

2.539 

6.444 

0.114 

1.868 

Variable 

Naximm 

Ranye 

Skewness 

Kurtosis 

t 

P-value 

BOTTLES 

12.068 

11.088 

8.377 

-e.466 

48,593 

6.888 


Cocff. of 
iMriable Uariaticni 

BOTTLES 54.865 


[Press <CR> to contiwne: 


Crunch Statistical 
Package creates a 
cross-tabulation table 
using sex as the row 
variable and group as 
the column variable. 


Crunch summarizes 
the descriptive 
statistics calculated for 
the marketing research 
survey task. 


cause of its limitations on the number of 
observations — 300 at most — we were not 
able to complete or even start most of our 
test tasks. You can’t sort, and you can’t 
display numeric data with more than two 
decimal points. The program is also awk- 
ward to use, imposing strict adherence to a 
rigid system that isn’t adequately docu- 
mented. 

SP-Stat is menu driven; you make se- 
lections by moving your cursor to menu 
items. One oddity is the use of the Tab key 
to abort or back out of a procedure. Anoth- 


er procedure, this one undocumented but 
mentioned quickly by tech support, is the 
use of the Esc key at the end of the last re- 
cord when entering data or when specify- 
ing files; if you press Enter instead the pro- 
gram starts a new, blank data or file 
record, often with unhappy results. 

You have to work with two types of SP- 
Stat files, master files and data files. To 
perform any analysis at all, you have to set 
up a master file that simply keeps track of 
data files. A data file can have only one ob- 
servation and label per record. For exam- 


ple, sales for the year could have dollar 
amounts as data shown against the names 
of months as labels. And numeric data is 
limited to two decimal places, a significant 
drawback for many applications. 

SP-Stat supports delimited ASCII, 
(BASE II, .DIF, and SYLK file formats. 
This assortment of file types reflects the 
program’s vintage: these were the hot file 
formats in 1984. You can usually convert 
data in other programs to one of these for- 
mats first and then bring that preconverted 
file into SP-Stat for the program’s own 
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conversion, but obviously that extra step is 
cumbersome. 

The program is also very strict about 
filename extensions. For example, import- 
ed delimited files must have the extension 
.DLM. This is not a big deal, but it is an 
unnecessary aggravation; the program’s 
target audience shouldn’t have to spend 
time fixing files so that they are palatable 
to the program — ^at least not with some- 
thing as simple as filename extensions. 

Once you import the data, you can use a 
screen editor to mbdify or correct it. This 
editor is more than a line editor but not a 
full-text editor. Basically you are limited 
to moving around one screen at a time, us- 
ing WordStar-Vikt commands. 

The loose-leaf documentation is printed 
on glossy paper. While the manual claims 
you won’t need the documentation be- 
cause the program is self-documenting, 
that’s not the case. Unfortunately, you 
won’t find much help in the documenta- 
tion, either. The explanations are often un- 
clear and the outline format is inconsistent, 
mbcing topics and subtopics with abandon. 
There is, however, an index and a reason- 
ably helpful appendix with all formulas for 
statistic^ proc^ures listed. 

Customer support is available only dur- 
ing business hours. At other times, howev- 
er, you can leave a message on a machine. 
This is not exactly the most reassuring type 
of support, but at least the phone is an- 
swer^. 

SP-Stat's publishers say that they are 
working on a new version. I’d wait to look 
at the new one rather than buy the presently 
limited, awkward program. 

— Bruce Brown 


Statistix 

^The focus of Statistix, $169 from NH 
Analytical Software, is on utility, not aes- 
thetics. An inexpensive, no-nonsense 
package. Version 2.0 gives you the tools to 
automate over 75 statistical analyses of 
data commonly used in scientific research. 
Delivered in a plain plastic wrapper with a 
GBC-bound manual, Statistix's menu- 
driven interface is certainly far from ele- 
gant and its output is merely functional. 


Data Manageneiit 
Fi le nanageftent 
Gooditess of fit / assoc 
Install systen 
Linear Models 
One. two d Miiiti-saMple 
Probability distribiitio 
RandoMiiess / norMality 
SuMnary statistics 
Tine series 
Quit 



SUmARY STATISTICS 


Cross tabulation 

Descriittive statistics 

Fregiiency distribution 

HistoyraM 

Leaf and sten }>Iot 

Nonents 

Nested break down 
Scatter plot 
Uhisker plots 
Base Menu 


Statistix is menu driv- 
en, with all of its statis- 
tical manipulation op- 
tions categorized into 
groups accessible 
from the main menu. 
Though the program's 
menuing system is so- 
phisticated. once you 
get to the screens as- 
sociated with a partic- 
ular menu item, the 
graphical interface be- 
comes Spartan. 


but it does what it promises to do. 

Designed for “the researcher in gener- 
al,’’ Statistix is a tool kit intended for use 
by scientists in academia, industry, and 
government. Its large selection of linear 
models — including numerous regressions 
and analyses of variance and covar- 
iance — ^make it especially well-suited for 
the biological and medical communities. It 
produces a wealth of plain-looking calcu- 
lations and standardi^ graphs that suc- 
cinctly present data analyses. 

The package demands a knowledge of 
statistics: as long as you are familiar 
enough with the subject to know what sort 
of analysis you require, you’ll be fine. For 
example, you need to luiow that you can 
always add or subtract a constant to a set of 
numbers without changing the standard 
deviation. This is important because, to 
maintain numerical accuracy, the package 
displays only four significant digits (some- 
times five in the analysis of variance and 
regression-related calculations), requiring 
most uniformly large and small data sets to 
be transformed in order to yield meaning- 
ful information. 

Data can be entered into Statistix using 
a Lotus 7-2-i-like editor or read in as AS- 
CII text. Reading previously captured data 
into the package can be a ftiistrating expe- 
rience, however, even though the program 
can accept FORTRAN-like format state- 
ments. Unless all the data is in a form ac- 
ceptable to the package (it will not accept 
alphabetic data, and it often won’t tolerate 


missing data, for example), it will not be 
read into the package. Although Statistix 
has its own editor, it can be used only on 
data that’s been successfully read into the 
package, so if your data is not accepted, 
you must fix it using another editor. The 
package does at least present an error mes- 
sage indicating why it won’t accept the of- 
fending data. 

In general, Statistix is a rather intolerant 
program. If you manage to breach its syn- 
tax — which isn’t difficult — it will beep 
and point to the offending text or number 
with a sometimes cryptic error message. 
Then, rather than letting you edit your mis- 
take, it’ll force you to reenter the entire 
string, which can be lengthy. Besides fail- 
ing to support all cursor control keys all the 
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Statistix, 

Version 2.0 
NH Analytical 
Software 

1958 Eldridge Ave. 

Roseville, MN 55113 
(612)631-2852 
List Price: SI 69 
Requires: 256K RAM, DOS 2.0 or later. 

In Short: A no-nonsense package for knowl- 
edgeable users written in Pascal. Statistix is 
especially well-suited for linear modeling. 
Not copy protected. 
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ERROR-CONTROL FOR FORCES 
BEYOND YOURCONTROL. 


The hazards faced by your high-speed data can be truly shocking. 

That’s why. in addition to providing the original V-series"" error-control. 
Hayes V-series 2400 and 9600 bps modems now offer error-control in either inter- 
national standard.V42 or X.25* 

The V42 protocol, for point-to-point communications, automatically detects 
errors and then retransmits the data correctly. While the X.25 protocol not only 
offers error - control but also multisession access to 
value added networks with expanding applications for 
dial-up X.25 point-to-multipoint communications. 

V-series modems still provide users with data 
compression that can double throughput. And Hayes 
AutoSync for built-in synchronous communications without the added expense 
of a synchronous adapter card. 

All to give you more control. Because with a Hayes, the only error you can 
make is not buying one. 


V$etlt§ 

Sknartmodem 9600 

0Hayes' 


KS AA CO OH RO 


For your nearest Hayes Advanced Systems Dealer, call 800-635-1225. Hayes Microcomputer Products. Inc.. PO. Box 105203. Atlanta. GA 30348. 

•There will be a minimal charge of $50 for either an X.25 or V42 upgrade on products purchased before October 1. 1988 Products purchased on 
or after October 1. 1988 will include either standard as they become available For details call Hayes Customer Service 404 441 1617 


Hayes. 
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time, the package lacks an on-screen guide 
to tell you which keys it will accept, 
though there certainly is room for such 
guidance on the bottom of its largely blank 
screens. The package’s creators promise 
their next release will address these prob- 
lems, but even in its present form, once 
you learn how to deal with it, it’s very easy 
to whip through Statistix's menu and data 
screens. 

Besides the statistical manipulation ca- 
pabilities mentioned in the features table, 
Statistix can do all subset regressions, an 
alternative to the step-wise regressions 
used for finding best-fit models. It can also 
perform Poisson regressions, as well as a 
variety of probability functions that save 
users from having to look up p-values in ta- 
bles. Its transformation capabilities in- 
clude 35 built-in functions. 

The software’s laser-printed manual is 
sometimes difficult to navigate and in 
places appears haphazardly updated, but it 
tells you what you need to know, usually 
supplying helpful examples. (Interesting- 
ly, though the manual’s creators assumed 
its users to be statistically literate, they as- 
sumed no computer literacy whatsoever; 
the installation section painstakingly ex- 
plains how to copy diskettes using DOS’s 
COPY command.) Technical support was 
excellent for this reviewer. 

— Kellyn Betts 




Statl 


wThank goodness there’s room for di- 
verse products in the world of statistical 
software. Sugar Mill Software’s Stat /, 
Version 3.05, is aimed at users with rela- 
tively modest needs who aren’t expert stat- 
isticians. Stat I users can take advantage of 
a consistent menu structure and more types 
of on-line help than you can shake an aba- 
cus at. At $129.95, Stat 7 is a good choice 
for its intended audience: managers and 
non-Ph.D. professionals who need to per- 
form basic statistical manipulations on nu- 
meric data. To top it off, toll-free customer 
support is available forever for free, al- 
though the company’s Hawaiian location 
somewhat limits support line usage. 

Stat 1 is heaviest on descriptive statis- 


tics: it’s easy to select a whole range of cal- 
culations. The program is lighter on time- 
series analysis and doesn’t perform 
automatic forecasting. While you can 
force the program to do other types of pro- 
cedures by using equations to do data 
transformations, it defeats the program’s 
stated purpose: Stat I is not intended for 
the kind of user who can or even wants to 
write equations. 

In the current release, Stat I imports 
and exports only ASCII files. The program 
includes a DOS editor to clean up or alter 
files, and you can exit temporarily to DOS 
to work with files or use other programs to 
perform other manipulations Stat I can’t 
do. Since Stat 1 doesn’t sort data, you can 
exit to DOS to use another program to sort 
the data file on a given key. When you 
come back to Stat I all the previous set- 
tings and selections are still in effect. 

One of the biggest drawbacks of the 
program for our testing was its inability to 
handle nonnumeric data. The program’s 
editor proved useful both in removing 
commas from files using them as field de- 
limiters and changing alphabetic code keys 
to numeric keys. 

All data reports use default report styles 
that are functionally sufficient and no 
more. Since you cannot edit reports, and 
since graphing capabilities are limited (you 
can get a histogram or a scatterplot, but 
that’s about it), you won’t find this pro- 
gram useful if you need publication- or 
presentation-quality output. 

Data reports can be sent to any ASCII 
printer or saved as DOS files. When sav- 
ing screens to a file you can either have one 
screen per file or append the contents of the 
current screen to an existing file. This con- 
venient feature is valuable for document- 
ing your work. There’s also a screen buffer 
that saves several previous screens so that 
you can scroll back to see what went on be- 
fore, another nice touch. 

Stat I uses a series of hierarchal menus 
for all functions. Keyboard function keys 
are implemented as well, but certainly in 
the beginning, and for casual users, the 
menus are the way to go. There is one 
drawback to the menus in Stat 7 : You have 
to move down through other options to 
highlight your choice before hitting the 
Enter key; there’s no first initial or key-let- 
ter operation. 
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Stat I . Version 3.05 
Sugar Mill Software 
Corp. 

11 SO KikaPl. 

Kailua, HI %7.34 
(S(K)) .367-8047 ext. 261 
(SOS) 261-7.5.36(10 Hawaii) 

List l>rice: $129.95 

Requires; 256K RAM, DOS 2.0 or later. 

In Short: Stat I is an entirely menu-driven 
program with a sensible program How. Al- 
though it lacks some high-end statistical 
functions, is light on graphics output choices, 
cannot use anything other than numeric data, 
and cannot sort data. Stat I is still appealing 
because it's so ea.sy to use and works hard to 
help you analyze your data. Written in APL. 
the program has a four-level help .system in- 
cluding a decision-tree problem solver and a 
glossary. Stat I is intended and most appro- 
priate for managers and non-Ph.D. users. Not 
copy protected. 
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The manual, which is reasonably read- 
able and includes some light. Hawaiian-in- 
spired examples, is organized by program 
function and includes screen shots, tables, 
and helpful hints and cautions. 

Stat 1 has an impressive series of help 
systems. Yes, that’s series. Besides on- 
line, context-sensitive help there are three 
other help systems. One is an expert sys- 
tem of sorts that walks you through a deci- 
sion tree to determine the statistical ma- 
nipulation appropriate for your needs. 
Another is an on-line glossary, and the fi- 
nal option is a reference tree to find sources 
of further information about specific pro- 
cedures or tests in the body of scholarly 
knowledge. The context-sensitive help 
system was written by Sugar Mill Soft- 
ware, but the others are used under license 
from the University of Michigan’s Insti- 
tute for Social Research. This variety and 
depth of on-line help is terrific. 

Stat 1 only needs 256K RAM and will 
even work on a two-floppy system. It in- 
stalls easily and is even easier to configure 
to your operational preferences. It’s easy 
to change system settings, for example, to 
get automatic printouts of all statistical 
runs. You can alter the defaults so that they 
take place whenever you start the program 
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Finding your way through files and directories is like beir^ lost in the Great North \^bods. 
Unleswou have the Trees to ^de you: XTfee and XTfeen^o disk management software. 

XTree became a leading rC utility by making disk management easy Even for 
novice users. XTfee graphically displays the file directory structure; it^s like a road map of 
the disk. \bu can move^ copy delete^ rename, print and find files across directories with a 
single keystroke. Even reorganize an entire aisk in just minutes. 

XTfeePro adds power^ speedy and new productivity features to XTfee^s elegant 
simplicity. So you can simultaneously woric with files on more than one drive. 

Prevent accidental deletions of protected files. Edit files and execute programs from within 
XTfeePro. Even re-execute a DOS command without retyping— just pointy edit and go. 
XTfeePro lets every user manege a disk like a professions. 

Look for XTfee and XTfeePro in dramatic new packaging at most leading computer 
and software dealers. If youTe already using XTfee or another disk man^ement program^ 

call (800) 634-5^15 (in Calirornia: 
800-551-5353) for details on our 
generous XTfeePro trade-up offer. 

And Join more than half a 
million PC users who cire 


^ XTREE 

1. COMPANY 

The world leader in disk management. 

4330 Santa Fe Road, San Luis Obispo, CA 93401. 
Telephone (805) 541-0604, 

CIRCLE 376 ON READER SERVICE CARD 

XTrae. XTreePro and XTra^^et are trademarks o( XTree Company, 
a d>vi8K>n o( Executive Systems, inc Programs are not copy 
protected NoveHandNetwareareregtsieredtrademarksolNoveti.Inc 
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STATISTICAL ANALYSIS • BASIC 


or just during the present session. 

There are a few things Sugar Mill Soft- 
ware could do to make Star 1 easier to use, 
such as including single-key menu choice 
selections and perhaps mouse support, but 
otherwise this program is most noteworthy 
for the steps the publishers have taken to 
make it approachable and relatively easy to 
use. — Bruce Brown 


StatPlan III 


^^StatPlan III, $179 from The Futures 
Group, is not designed to compete head-on 
with professional statisticians’ packages. 
Instead, its aim is to supply easy-to-use, 
menu-driven routines for the person who 
does statistical analysis but doesn’t need 
the power of a programming language. 
According to The Futures Group, StatPlan 



StatPlan III is 


not easy to use. 


You can get lost 


four levels deep 


in its menus. 


HI, Version 1 .40, is strongest in the areas 
of time-series analysis and multiple regres- 
sion. 

Certainly no one will mistake this pro- 
gram for a powerhouse. But StatPlan users 
don’t have to trouble themselves with 
specifying a lot of procedural details. Not 
only is everything menu driven, but the 
menus themselves keep distracting options 
to a minimum. No need to specify the 
“bin” values for a histogram, for exam- 
ple; the program chooses for you. No need 
to worry about setting graph colors; the 
program is limited to high-resolution CGA 



FACT 

FILE 


StatPlan III, 
Version 1.40 
The Futures Group 
76 Eastern Blvd. 
Glastonbury, CT 



06033 

(203)633-3501 

List Price: S179; 8087 version. S189. 
Requires: 256K RAM, DOS 2.0 or later. 

In Short: Written in Pascal. StatPlan III is a 
flawed, inflexible program aimed at the non- 
professional user. Not copy protected. 
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output, so it’s all black and white. No need 
to fuss over the details of presentation- 
quality output; StatPlan supports only Ep- 
son-compatible dot matrix printers and 
does almost all its printing by calling the 
PrintScreen interrupt. 

No need to get involved with data re- 
coding or logic-based data transforma- 
tions; the program won’t do these things. It 
also won’t accept text values of any kind. 
And there’s no chance of getting confused 
by extra-large or small numbers. A note 
obscurely tucked away in Appendix A of 
the manual advises that StatPlan may not 
give reliable results with numbers greater 
than 10,000 or less than 0. 1 . Indeed, when 
StatPlan was tested with a series of num- 
bers that differed at the fourth decimal 
place, it behaved as though all values were 
identical. 

But easy to use it is not. For starters, 
many branches of the menu tree go four or 
more levels deep, and not one menu is 
named on-screen. It’s a simple matter to 
get lost. 

StatPlan' s user interface is reminiscent 
of 1982- vintage shareware. Data files are 
saved by default to A:\ , and you can’t 
override the default by including drive and 
path in a filespec. Trying to save a file to 
C:\StatPlan\test when the default is A:\ 
will get you a file on drive A: called 
CSTATP. Menu options allow you to 
change the default drive and directory, but 
if you specify a nonexistent directory, Stat- 
Plan can trash your data. 

The Quit command does not warn you 
if you have unsaved work in memory; it 
just presents a Lotus-style “are you sure” 


prompt. And the file-translation routines 
(which are limited to 1-2-3, Symphony, 
and ASCII) don’t warn if you are about to 
overwrite an existing file. 

The program has no option to turn off 
the color signal for the benefit of CGA us- 
ers with composite monitors. But you can 
call the vendor to request a “special ver- 
sion.” 

With problems like these, does it really 
matter that StatPlan does multiple linear 
and polynomial regression, exponential 
smoothing, auto-correlation analysis, 
curve fitting, and trend and cycle analysis? 
To paraphrase Monty Python, this is not a 
program for using; this is a program for ly- 
ing down and avoiding. — Craig Stinson 


Statpro 


For the professional statistician per- 
forming complex analysis of variance and 
regression, Penton Software’s $895 Stat- 
pro, Version 2.0, is a powerful tool. For a 
business, social science, or marketing ana- 
lyst, however, Statpro is less useful. Its re- 
coding functions, particularly its method 
for recoding time-series data as the per- 
centage change from the preceding period, 
are overly complex, and the package does 
not have the capability to produce a graph 
from a cross-tabulation. 

Statpro's powerful import and export 


FACT 
FILE 

Statpro, Version 2.0 
Penton Software Inc. 

257 Park Ave. South 
New York. NY 
10010 

(800) 221-3414 
List Price: S895 
Requires: 256K RAM. DOS 2.0 or later. 

In Short: Statpro is a menu-driven database, 
statistical analysis and graphics program that 
allows easy import of data from a variety of 
formats for custom cross-tabulations and 
complex statistical analysis. Written in Pas- 
cal. it lacks the ability to create graphs from 
cross-tabs and has a restrictive limit of 72 
variables in a workfile. Copy protected. 
CIRCLE 682 ON READER SERVICE CARD 
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Graphics 
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And we ll 
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thoughtful 
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feature accepts data in ASCII, dBASE. 
1-2-3. Symphony, .DIF, or SYLK file for- 
mats, using either fixed format or values 
separated by a space or any other charac- 
ter. Erroneous data is automatically 
changed to the missing-value character, 
with its location recorded on-screen as it is 
read in. Data must be numeric and can be 
checked to ensure that it falls in an accept- 
able range of values. 

The program is divided into modules 
covering database management, statistics, 
graphics, and workfile creation/utilities. 
The database manager module allows list- 


iU|M E D I T O R ’ S 
(fflOC H O 1 C E 


• Minitab Statistical Software 

• Statistix 


Basic slut packages are a student's 
delight and a godsend to business 
people who need to do routine, sim- 
ple statistical procedures: manage- 
able is what they are. Their docu- 
mentation doesn't double as a set of 
barbells, and you don't luive to go 
buy a dedicated machine to run one 
of these packages. But. as is always 
the case when you cut things down 
to she, something you need ends up 
missing. 

HV cho.se Minitab Statistical 
Softw are us Editor's Choice be- 
cause it makes some seise choices in 
terms ofsehat to include. Minilab of- 
fers consistency and simplicity, hut 
its e.scellent command language and 
macro facilities make it possible to 
push the ens elope. Becau.se it runs 
on .so many different machines it's 
an excellent choice for the ' 'seork 
wherever I can find a CPU' ' stu- 
dent. 

Statistix is another mode.st-shed 
package worth investigating. It 
automates 75 of the most commonly 
used statistical anahses in a flexible 
menu-driven system. With its good 
data-haiulling techniques. Statistix 
achieves a fair degree of sophistica- 
tion — without sacrificing speed. 


ing, editing, inserting, joining, sorting, 
and transforming of the data. The statistics 
module allows the computation of an ex- 
haustive set of statistics. Statistical outputs 
are used as inputs for the graphics module, 
which produces scatterplots, regression 
and residual curvefit graphs, variance 
plots, moving averages, cost efficiency 
and normality plots, and a variety of multi- 
variate plots including vector graphs, den- 
drograms, circular star plots, and An- 
drew ’ s Fourier plots . 

Statpro features incredible depth in the 
areas of regression, analysis of variance, 
and nonparametric statistics. For more- 
routine analysis, however, the program is 
difficult to use, with everyday tasks such 
as bar charts and frequency tables referred 
to in the software as “frequency of data 
values histograms” and “one-dimension- 
al cross-tabs." Furthermore, the program 
suffers from an inability to chart the per- 
cent of observations in each bar, charting 
only the frequency instead. 

Statpro contains a powerful formatting 
feanire for producing custom cross-tabs. It 
uses format libraries to define the value of 
each variable to be included in each row or 
column of the cross-tab. A simple editing 
screen lets you produce format libraries, 
but since format libraries are stored as 
plain ASCII text, they can be created with 
most any word processor. 

Statpro produces frequencies of a vari- 
able by mnning a one-dimensional cross- 
tab. This is somewhat confusing: a sepa- 
rate frequencies procedure would make it 
easier to perform this routine task. Similar- 
ly, the computation of the median of a dis- 
tribution is overly difficult. Statpro hides 
the median under the menu choice “Non- 
Parametric Descriptive (Range) Statis- 
tics”. While the median is such a statistic, 
this category is difficult for the nonexpert 
statistician to decipher. The median (and 
other statistics in this category) can be 
computed only for a variable with less than 
1 .(X)0 observations. When 1 tried to ran a 
data set with 1 .534 observations through 
this procedure, the computer froze after 
the first 1 ,000 without displaying an error 
message. 

The most crippling limit of Statpro is 
that a workfile can contain no more than 72 
variables (called fields). Many surveys 
and other statistical research databases 


contain more than this number of variables 
and would have to be broken up to be ana- 
lyzed withS/alpro. The limit of 32,600 ob- 
servations is less uoubling for statistical 
analysis on a PC. 

Statpro’ s data recoding function is 
overly complex. It lacks a simple if-then 
transformation routine, requiring pro- 
gramming to perform simple recoding. 
However, the software can automatically 
transform all data in a series by means of a 
mathematical formula, transform Carte- 
sian to polar coordinates, or convert a wide 


Statpro is 


particularly 


powerful in its 


analysis of 


regression and 


variance. 


range of units of measurement (for in- 
stance, centimeters to inches). 

Graphs produced in Statpro contain 
very little labeling information, leaving it 
to the user to type in. In graph editing 
ttKxie. you can enter text in one of several 
fonts. A word of caution: once text is en- 
tered on a graph, deleting it leaves an in- 
verse rectangle and entering and exiting 
graph edit mode can cause pixels to invert 
randomly. 

Statpro is easy to install, well docu- 
mented, and functions with a variety of 
monitors. Although it's copy protected, 
the program can be installed twice; to pre- 
vent copying off a hard disk, it stores some 
installation data in files hidden from DO.S. 
A simple command installs graphics driv- 
ers for CGA color or black and white, 
EGA, or Hercules monochrome moni- 
tors. — F rederick Barber 
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A Few ^ft)rds 

Most Celebrated 



Thank you. For those of you who 
haven’t heart!, Har\'arJ Graphics from 
Software Fuhlishing has gotten a lot of 
recognition from the tracle press. Why, 
you may ash? Certainly our crisp, high- 
speed output helped influence InfoWorld 
readers to name us Product of the Year. 
And th e easy access to so many chart 


and graphing options must have helped 
PC World’ s audience give us their World 
Class Award for the second year running. 

Actually it must have heen all 
those things and more. Otherwise why 
would Pc Magazine call Harvard Graphics 
“the de facto standard ” software for 
business graphics? 


FOR A FREE TRIAL DISK, CALL 







From The^(^rld's 
Graphics Software. 


of course, the 
only ones who favor Harvard Graphics. In 
fact, with its growing popularity, Harvard 
Graphics has become the numher-one 
selling business graphics software. 


y we’d like to invite 
who haven't tried Harvard 
tti call us for a free trial dish at 
toll -free number below. 

In a matter t>f minutes, it 11 giw you a 
vivid demonstration of the qualities that 
make us the graphics 
superpower. 
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Introdudng tiie most 
hi^ilyacclaimeawordprocessor 
since Wirdftrfect 42. 


At WordPerfect Corporation, we viewed the re- 
lease of WordPerfeef 5.0 with a lot of excitement and 
a little trepidation. After all, we took WordPerfect 4.2, 
the world’s favorite word processor, and changed it 
And even though we made WordPerfect 5.0 easier 
to use, more powerful, and more feature rich 
than 4.2, we wondered if loyal users would 
agree with us. 

Today, we’re glad to say that the response 
has been incredible. People everywhere are 
discovering that WordPerfect 5.0 has replaced 
4.2 as the world’s best word processor. 


Ask your dealer about 5.0, or talk to someone 
who is using it. We’re confident that once you’ve tried 
it, you’ll never go back to your old word processor. 
Even if it’s WordPerfect 4.2. 

For more information, call or write WordPerfect 
Corporation, 1555 North Technology Way, 
Orem, Utah 84057, (801) 225-5000. 

On Canada, call 1-800-267-2499.) 

Wbrdftrfect 

CORPORATION 



WordPerfect >s a registered trademark of WcxdPerfect Corporation 
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ECONOMETRIC 


MODELING 


r 


W Econometrics is the measurement of 
economic theory through the use of mathe- 
matical and statistical methods. Econo- 
metric methods assist in the evaluation, 
comparison, and forecasting of the myriad 
theoretical models an economist may use. 
While statistical inference implies only the 
testing of a well-defined hypothesis, 
econometrics goes one step further by 
helping to formulate the model and devel- 
op a testable hypothesis. All in all, econo- 
metrics provides the bridge between data 
and the economic theory used to interpret 
the data. 

The ideal econometric package should 
allow easy model creation, estimation, and 
forecasting. (Dedicated forecasting pack- 
ages are reviewed in the next section.) 
Data manipulation capabilities are very 
important, especially since the data econo- 
mists use is derived from real-world 
events, not the laboratory. Model building 
and solving techniques — particularly ma- 
trix algebra — are a necessary part of a 
good package. A wide range of estimation 
techniques is desirable to allow the widest 
range of model comparison possible. Fi- 
nally, forecasting techniques should be 
easy to use and easy to repeat. 


ESP 


W Mikros’s ESP {Econometrics Software 
Package), Version 2.31 , is designed to do 
high-level econometric time-series analy- 
sis. Its strength lies in its sturdiness, but 
you’ll have to contend with a somewhat 
old-fashioned interface to discover its true 
worth. 

The tested configuration of ESP (model 
estimation with simulation for forecasting 
and planning, $1,295) installs in a straight- 


forward enough manner. The package in- 
cludes a fairly complete tutorial to acquaint 
you with importing and exporting data, ac- 
cessing databases and sample data, man- 
aging the internal databanks, and generat- 
ing and transforming data. The tutorial 
does not cover all the advanced functions 
of ESP, but there is an adequate reference 
manual that considers them. While the in- 
formation you'll need to take advantage of 
ESP's functions is all there, you’ll have to 
actually learn about econometrics some- 
where else. 

For the most part, ESP is command 
driven. The user interface shows its main- 
frame ancesuy in its "interactive" tele- 
type terminal; you get to type in com- 
mands at the prompt; when you hit the 
bottom of one work slate, another clean 
slate appears. This can be annoying when 
data is split between two screens, but the 
program somewhat makes up for this by 
letting you recall the last ten user entries. 


ijj^ FACT 
(BSSS FILE 

h'SP, \ ersion 2.31 
Mikn)s Inc. 

76 Bedford Slreel 
Lexmglon. MA 
02173 

(617)861-8852 
List Price: S795 (esiimation only); SI. 295 
with simulation. 

Requires: .3K4K RAM (for estimation only), 
5I2K RAM (for esiimation and simulation): 
Hercules. CGA. EGA. or VGA: DOS 2. 1 or 
later. SuppK)rtsmaihcoproeesst>r. 

In Short: ESP is a comprehensive econo- 
meuic package w ith mainframe nxils. This 
program is best for analyzing historical data, 
mathematical simulation, and foreca.sting. It 
includes gexx! data manipulation and stning 
programming facilities. Not copy protected. 
CiPCcEeSOONKEADEfl SERVICE CARD 



ESP imports and exports numerical 
data in time-series format from ASCII, 
.DIF, SYLK, .WKS, and .WKl files. 
ESP can also create random data and gen- 
erate new data from existing data by using 
mathematical equations. Its full-screen 
editor is adequate for inputting or changing 
individual data entries, but if you want to 
create fancy reports, you’ll have to export 
your data to a word processor. 

ESP's regression analysis allows the 
use of ordinary least squares and other iter- 
ative techniques; it is perhaps one of the 
program’s strongest features. Other exam- 
ples of the program’s soundness are its 


Even with 


its oid-fashioned 


interface, 


ESP is still a 


sturdy package. 


ability to perform Box-Jenkins analysis, 
create specialized estimators, and carry out 
auto-correlation analysis. ESP also makes 
it easy to manipulate data using its macro 
language, batch techniques, procedures, 
and run files. The only unfortunate note 
here is that you cannot edit the mn files 
from within ESP. 

ESP creates CGA-quality plots that can 
be scrolled across the screen while keeping 
the vertical axis fixed. When it comes to 
printing them, though, ESP lags behind 
similar packages. It does not offer Post- 
Script support and does not have facilities 
for printing publication-quality charts. The 
only way to print the graphs is to use the 
PrSc key. 

While ESP's general statistics section 
includes the usual mean, standard devi- 
ation. variance, and matrix funtions such 
as correlation, covariance, and principal 
components, the product is obviously not 
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geared to the general statistician. It does 
not do frequency analysis and histograms; 
it does not make simple statistical plots 
such as bar charts and pie charts; and it 
can’t do Pareto or control charts. 

If you’re not looking for a flashy, statis- 
tical-presentation show horse but are inter- 
ested in a robust, econometric forecasting 
workhorse, ESP is a good choice. 

— ^David Kushner 


Lisrel 

Prelis 


^wLisrel, from Scientific Software, ana- 
lyzes multivariate data according to a para- 
digm combining the features of both 
econometrics and psychometrics into a 
single mathematical model. Prelis, as the 
name implies, is Scientific Software’s pro- 
gram for a frrst pass through the data be- 
fore using Lisrel. (Usrel and Prelis are 
sold together for $4^.) 

The first version of Lisrel (1970) was a 
linear structural-equation model for latent 
variables; later versions were expanded to 
include more general covariance struc- 


iTl fact 

FILE 


Lisrel, Version 7 
Prelis, Version 1 
Scientific Software 
Inc. 

I369Neii2el Rd. 
Mooresville. IN 46158*9312 
(317)831-6336 



List Price: S460 for both, plus $7 shipping 
within the U.S.. $30 outside the U.S. 
Requires: 640K RAM. DOS 2.0 or later. 
Supports math coproces-w. 

In Short: Lisrel combines Ksih econometrics 
and psychometrics in a single mathematical 
mixlel to analyze multivariate data. Lisrel 
shows its mainframe roots in many ways, not 
the lea.st of which is its requirement to run in 
batch mode. PrW/r performs a number of pre- 
processing tasks not available in Lisrel and is 
necessary for analyzing missing, ordinal, 
censored, or non-ntirmal data. Not copy pro- 
tected. 

CIBCLE 64^ ON READER SERVICE CAflO 


lures. Lisrel is highly constrained by the 
class of models that it must fit to the data. 
While these models are in fact quite gener- 
al, a certain amount of sophistication (and 
work) is required to translate from the lan- 
guage of Lisrel-lype models into more 
common statistical parlance. 

Lisrel 7 is a new version of a tried-and- 
true mainframe program that has been 
widely used for many years to analyze 
multivariate data, primarily in the social 
sciences. In adapting Lisrel to the PC, 
however, its authors did not exploit any of 
the PC’s distinctive features that could 
have made these packages easier to use. 
Most notably, Lisrel must always be run in 
batch mode. A list of (nonintuitive) com- 
mands must be put into a file using an edi- 
tor, and the file is then mn through the pro- 
gram. For those accustomed to more 
interactive computer environments, this 
cumbersome throwback to the days of 
mainframes is certainly not welcome. The 
output, while complete, comes in an un- 
modifiable ASCII format. 

Prelis is required for the analysis of 
missing, ordinal, censored, or non-normal 
data. It performs a number of the prepro- 
cessing tasks that are also available in Lis- 
rel, specifically the calculation of multiple 
regressions between variables. For this 
reason. Scientific Software suggests that 
Prelis may be useful on its own, but its 
limited repertoire of statistical capabilities 
makes it a poor choice compared with 
more general statistical packages. 

While both packages perform well 
within their advertised capabilities, they 
find a number of tasks virtually impossible 
to accomplish. Both programs can do the 
difficult jobs of producing correlation ma- 
trices between a number of variables , com- 
puted according to a number of tech- 
niques, but neither package is very good at 
providing a first look at raw data. There are 
no spreadsheet facilities, and aside from a 
few radimentary graphs of some specific 
parameters in the Lisrel model, neither 
package has any graphical capabilities. 

If you want to perform a function even 
as simple as producing a histogram of the 
data, or a probability distribution of con- 
tinuous variables, these packages offer no 
help at all. Even more serious, very few 
handles in the package allow for the ma- 
nipulation of the raw data. Aside from the 


simple logarithmic and power law trans- 
formations of the data you’ll find in Prelis, 
the programs offer no mathematical capa- 
bilities. 

Lisrel performs one very circumscribed 
task quite well. Given the problem of mod- 
eling multivariate data — a problem that 
most often arises in the social sci- 
ences — Lisrel performs several sorts of 
difficult analyses that are not available in 
other packages. {Lisrel's earned a low 
score on the social science task because it 
could not perform a few of the assigned 
jobs, such as graphics, but this should not 
imply that it isn’t suited for analyzing data 
from the social sciences.) 

Even if your research problems require 
the specific tools that Lisrel offers, the 
package will not suffice for a complete 
analysis of the data. At the very least, a de- 
cent graphics package would be necessary 
to present the results. For anyone who has 
used older versions of this program, a new 
PC version would be a worthwhile invest- 
ment. For the majority of statistical appli- 
cations, however, Prelis and Lisrel cannot 
be recommended. — Clay Reid 


Micro TSP 

^^Micro TSP, $595 from (Quantitative 
Micro Software, is a time-series processor 
designed for use as a cost-effective alterna- 
tive to mainframe econometric programs. 
Besides offering basic regression analysis 
tools, the package includes modules for 
two-stage least squares, nonlinear least 
squares, polynomial distributed lags, 
ARIMA, vector auto-regression, and 
complete system estimation and modeling 
capabilities. 

Micro TSP, Version 6.0, is shipped 
with seven diskettes. The installation pro- 
cedure is program driven, allowing only 
three installs onto floppy disks or a hard 
disk drive from the original install diskette. 
If you plan to install Micro TSP on a hard 
disk, set aside at least 1MB. 

Micro TSP is a command-driven pro- 
gram with some interactive capabilities. 
Most commands have been assigned to 
function keys and can be accessed by tog- 
gling through key definitions listed on the 
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Micro rsp graphs the 
results of ARIMA ana- 
lyses for personal con- 
sumption «(pendl- 
tures and automotive 
sales on the same 

graph 


Personal Consumption Expenditures 
and Sales: Automotive Products 


Contumptlon Exp.. Molor Veh 
Oeft gc«l«) 


bottom of your screen. The user may also 
enter the command directly and will be 
prompted for additional input as needed. 

The program's intern^ data manage- 
ment is quite sophisticated and includes a 
full-screen data editor. Data can be easily 
ttansfoimed within Micro TSP, minimiz- 
ing the need for external spreadsheet or 
text editor manipulation. Besides ASCII 
import. Micro TSP can import data in 
, WKl , .WKS, and .DIF file formats. 

Micro TSP’s documentation is out- 
standing. Because it contains many helpful 
examples and educational tutorials, some- 
one new to econometrics will find the 
manual an invaluable training guide. For 
the more advanced user, the documenta- 
tion serves as a well-designed reference 
guide. Also accompanying Micro TSP is a 
diskette containing sample data and a fully 
automated tutorial that leads the user 
through many functions and applications 
offered by the program. However, making 
some of this information available on-line 
in the form of context-sensitive help would 
be a welcome enhancement to the program 
and would save the user from having to 
search for the manual whenever a problem 
arose. 

Although Micro TSP was designed pri- 
marily as a tool for economic analysis, it 
could complete portions of the scripts de- 
signed for the general-purpose packages. 
For example, it was able to report the basic 
descriptive statistics requited in the quality 
control engineering task. 


The program did an exceptional job of 
performing all the operatiorrs requited by 
the forecasting task. It retrieved the task 
data in .WKl format with no problem. The 
output from the estimation procedure was 
very clear and concise, with mote informa- 
tion available for output only a keystroke 
away. 

Micro TSP’s graphics are quite sophis- 
ticated (for an econometrics package). 
Time series and residual plots are support- 
ed, as are scatter plots. Both EGA and 
VGA modes are supported, allowing the 


njQ FACT 
yy F I L E 

Micro TSP. 

Version 6.0 
Quiinlitative Micro 
Software 

452 1 Campus Dr. . 

#336 

irvine.CA 92715 
(714)856-3368 
List Price: $595 
Requires: 384K RAM. DOS 2. 1 or later. 
Supports math coprocessor. 

In Short: Micro TSP contains strong regres- 
sion and forecasting tools, including modules 
for two-stage least squares, nonlinear least 
squares, polynomial disiributed lags, and 
vector auto-regression. With Micro TSP you 
can develop a stanstical relation from data 
and then use the relation to forecast future 
values of the data. Copy protected. 

CIRCLEetaONBEADEHSERVICECARD ~ 



program to present very attractive output. 
Text can be added anywhere in the graph — 
in one of four sizes— by simply position- 
ing the cursor and typing. With the help of 
the pen plotter programs included with Mi- 
cro TSP, the user can plot graphs on HP 
and HP<ompatible plotters. 

Micro TSP specializes in the techniques 
associated with the analysis of economic 
time-series. It does an excellent job of ful- 
Filling the needs of its niche; I would high- 
ly recommend it to any person in need of 
an easy-to-use econometric package. 
However, general statisticians may fmd 
future versions of Micro TSP worth acquir- 
ing, since the publishers promise to offer 
enhanced cross-sectional Unctions such as 
cross-tabulations, conditional selection, 
chi-square tests, and histograms. 

— Anthony J. TUke 


OTIS 


^Odin Research’s $995 OTIS not only 
lets the user perform econometric analysis, 
but it also incorporates database features 
for maintaining your time-series data. 

Version 1 .2 is trivial to install (a batch 
file on the distribution diskette copies all 
the necessary program and help files onto a 
hard disk) and easy to use. Unfortunately, 
it is copy protected, requiring a key disk 
for it to load. 

OTIS uses a command-line interface, 
and time-series variables must contain a 
character in their names to tell the system 
their type. Forexample, Sname refers to an 
equation, #ruune refers to a parameter 
(scalar), and iname refers to a list of text 
strings (called a letter series). By having a 
letter series contain the names of other ob- 
jects, those objects can be treated as a 
group. This makes handling multiple lists 
of data much easier, it also makes it possi- 
ble to turn OTIS into an effective database 
system for time-series data. 

The command language uses batch files 
in a way that is very similar to DOS’s, in- 
cluding the way it passes arguments. To 
control the program’s Loop command, 
which the manual (wrongly) says caruiot 
be nested, you need use only the Skip and 
Break commands. While the language has 
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Econometric Modeling: Summary of Features 

( Products listed in ascending price order) 


A lthough the packages reviewed in this section have different mar- 
ket niches, they share common features. All have a batch facility 
and a macro language, and each one supports a math coprocessor. 
As for managing data, they all handle data transformations: when it 
comes to reporting data, they all supply default report styles. 


Although these packages don't focus on descriptive statistics, 
they can calculate means, standard deviations. Max Min. and 
R*squared values. They perform linear and standard multiple regres- 
sions. Model solving and simulation, first-order serial correlations, 
and correlation coefficients are also in their statistical repertoire. 



Lisreland 

Prelis 

Micro TSP 

$595 

A*: 

Soritec 

$595 

ESP 

$795 

PowerSlation 
$895 and up 

OTIS 

$995 

GENERAL PROGRAM FAatlTIES 

■ S460 

Data Import and export 







Imports exports .DIF files 

OfO 

• • 

• • 

• • 

0/0 

0/0 

Imports exports Lotus 1-2-3 files 

0/0 

• o 

0/0 

• • 

• • 

OO 

Imports exports DBF files 

OlO 

0/0 

0/0 

0/0 

O'- 

0/0 

Expert language 

o 

• 

• 

o 

• 

o 

Expanded extended memory support 

0 

• 

o 

0 

• 

o 

EGA support 

o 

• 

• 

• 

• 

o 

Maximum number of observations 

Unlimited 

32.000 

14.000 

1,000 

800 

Unlimited 

Maximum number of data points per file 

Unlimited 

32.000 

1.000 

1.000 

500 

Unlimited 

Maximum number of variables 

100 

32.000 

3.000 

17000 

10.000 

Unlimited 

Weighting allowed 

• 

O 

o 

• 

• 

O 

DATA MANIPULATION 

Data verification 

• 

• 

o 

• 

• 

o 

Spreadsheet-type editor 

o 

• 

o 

• 

• 

o 

Error trapping 

o 

• 

• 

• 

• 

o 

Conditional case selection 

• 

• 

• 

o 

• 

o 

Equations displayed 

0 

• 

• 

• 

• 

• 

Equations saved and restored 

0 

• 

• 

• 

• 

• 

STATISTICAL ANALYSIS 

Descriptive statistics 







Medians 

o 

O 

• 

o 

• 

o 

Requency counts 

• 

0 

• 

o 

o 

o 

Percentiles 

0 

o 

• 

• 

o 

o 

Skewness and kurtosis 

• 

0 

• 

o 

0 

o 

Box-Pierce Q statistic 

o 

• 

• 

o 

• 

o 

Goodness-of-fit statistics 







Chi-square tests 

• 

o 

• 

• 

o 

o 

Cross-tabulations 

o 

o 

• 

o 

• 

o 

t-tests (univariate) 

• 

• 

• 

• 

• 

o 

F tests 

o 

• 

• 

• 

• 

• 

von Neumann ratios 

o 

o 

• 

0 

o 

• 

Likelihood ratios 

• 

• 

• 

o 

• 

o 

Matched pairs 

• 

o 

• 

o 

0 

o 

Pearson's correlations 

• 

o 

o 

o 

• 

• 

Analysis of variance 







ANOVA (analysis of vanance) 

• 

o 

• 

• 

o 

o 

ANCOVA (analysis of covariance) 

• 

0 

o 

• 

0 

o 

Principal-component analysis 

o 

0 

• 

• 

o 

o 


. — Editors Cho«c« • — O — No 
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Lisreland 

Prelis 

Micro TSP 

Soritec 

ESP 

PowerStatlon 

OTIS 

STATIST ICA L A NA LYSS 

$460 

$595 

$595 

$795 

$895 and up 

$995 

Multivariate analysis 

MANOVA (multivanate analysis of variance) 

• 

o 

• 

O 

o 

O 

MANCOVA (multivariate analysis of 

• 

o 

O 

o 

O 

o 

covariance) 

Discriminant analysis 

0 

o 

• 

o 

O 

o 

Factor analysis 

• 

o 

o 

• 

o 

o 

Log-linear models 

• 

• 

• 

• 

• 

o 

Regression 

Nonlinear 

o 

• 

• 

• 

• 

o 

Probtt 

o 

• 

• 

o 

• 

o 

Stepwise 

o 

• 

o 

o 

• 

o 

Least squares 

• 

• 

• 

• 

• 

• 

Restricted and generalized 

• 

• 

• 

• 

• 

o 

Two* stage 

• 

• 

• 

• 

• 

o 

Three*stage and nonlinear 

o 

• 

• 

• 

o 

o 

Vector auto-regression 

o 

• 

o 

o 

o 

o 

Time-series analysis 

Auto-correlation analysis 

o 

• 

• 

• 

• 

• 

Cross-correlation analysis 

o 

• 

• 

• 

o 

• 

Data smoothing 

• 

• 

• 

• 

• 

• 

Brown’s 

0 

0 

• 

o 

o 

o 

Quadratic 

• 

• 

• 

o 

o 

0 

Holt-Winters exponential 

o 

• 

• 

o 

o 

o 

Forecasting 

Automatic model selection 

o 

o 

o 

• 

• 

o 

Forecast from equations 

o 

• 

• 

• 

• 

• 

Forecast versus actual figures displayed 

o 

• 

• 

• 

• 

• 

Trend curve 

o 

• 

• 

• 

• 

• 

Seasonal decomposition 

o 

• 

• 

• 

• 

• 

ARMA. ARIMA modeling 

• 

• 

• 

• 

o 

o 

Polynomial distributed lags 

o 

• 

• 

• 

• 

o 

Intervention detection 

• 

• 

• (with 

o 

o 

o 

Transfer functions 

• 

• 

programming) 

• 

o 

o 

o 

Nonparametric measures 

o 

o 

• 

• 

o 

o 

System equation estimation 

Full-information maximum likelihood 

• 

• 

• 

o 

• 

o 

Limited-information maximum likelihood 

• 

o 

• (with 

o 

o 

o 

Zeltner's seemingly unrelated regression 

• 

• 

programming) 

• 

• 

o 

o 

1 DATA REPORTING 







Cusomized report styles 

u 

• 

• 

u 

• 

o 

Publication-quality reports 

o 

• 

• 

o 

• 

o 

1 GRAPHICS 







Bar and lirte graphs 

0 

0 

• 

o 

• 

• 

Error bars 

o 

• 

O 

• 

• 

o 

Log and semi-log charts 

o 

• 

• 

o 

• 

o 

Scatterplots 

0 

• 

• 

• 

o 

• 

Graphs can be edited 

0 

• 

o 

o 

• 

o 

Multiple fonts supported 

o 

• 

o 

o 

o 

o 

1 OUTPUT 

1 






Laser printers 

o 

• 

0 

o 

• 

o 

Plotters 

o 

• 

0 

o 

• 

o 

1 HELP AND DOCUMENTATION 







On-line help 

o 

o 

o 

• 

• 

• 

Tutorial 

o 

• 

• 

• 

• 

• 
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“Beware the March Ides!” 

They told Julius C 

And bed have known what was coming 
If he’d had a PC. 


□ 3 V 2 " format available from ua. Specify 
when ordering. 

Si package includea both 5 V 4 '' and Vh" 
diaks. 

B 3 ^/ 2 " format available from manufacturer 
by request. Call us for details. 

CP— copy-protected; NCP— not copy-protected. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 


Aldus ... NCP 

□PageMaker 3.0 call 

Alpha Software ... NCP 

□Advanced Keyworks 1 .0 175. 

OAlphaWorks 1.0 |7nfegrated package^. . . . 115. 
□ALPHAAhree 1.0 fdB3fttecompafrb/e;. . . 219. 
American Small Business Computers 

□Design CAD 3. IfWCP) 159. 

□OesignCAD3Dl.1 rWCP; 159, 

Application Techniques ... NCP 

IilPiza2zP)us1.2 75. 

Ashton>Tate ... NCP 

□dBASEIV 1.0 call 

□RapidFile1.2 219. 

SlMultiMateAdvantagell 1.0 299. 

□Master Graphics 1.0 299. 

□Framework III 1.0 459. 

Autodesk 

□Autosketch Standard 1 .04 55. 

Barron’s ... CP 

(Test preparation program) 35. 

Best Programs ... NCP 
□Label Master 3.1 (mailing label program) . . 29. 

□Report Manager 5.0 199. 

□Fixed Asset System 5.0 359. 

Bible Research ... NCP 

□The Word 4.2 fK/ng James vers/dn; 159. 

□The Word 4.2 (New International version) . 159. 
Bloc Publishing ... NCP 

□FormTool 2.01 55. 

□Form Filler 1.5 89. 

□Personal Lawyer 2.0 39. 

□PopDrop 3. 1 (manages your ram resident 

programs without rebooting) 39. 

Borland International ... NCP 
HTurboC Professional Pack 

(includes assembler) 169. 

BTurbo Pascal Professional Pack 

(includes assembler) 169. 

E Paradox OS/2 1.0 479. 

HPro}og2.0 99. 

HTurboC 2.0 99. 

BTurbo Pascal 5.0 99. 


PC Connection 
Software Special 

through March 31 . 1989 

CNpeoft ... NCP 

BTurtDoT^ Personal/1040 

luito the aivard vvinning tax preparation 
software from CNpsoft, has been making Sng 
your tax return fast and easy for the past fKa 
years. And this year's Narsion is no exception. 
Included ^ CK/er 40 forms, schedules, and 
worksheets, as weH as an optional Visuai 1040 
mode. 

• Pop^pcalculatoi; notepad, and orvirte IRS 
instructions 

• Visual 1040 rnode option alcws you to flout 
and viev any form or schedule on screen 

• New AiJto4riterview to help you find the 
forms you need, and D^ Examiner to help 
pinpoirt omissions 

• Prirts IRS apprcNfed dot rrtathx 1040 

• State tax packages also avaiaUe 

Turbo "fex Personal/1040 (for 1988 taxes). $43. 
State Packages Personal/1040 6.0 . .each 32. 
(3 V 2 ** avaiable from rnfi; upon request) 


BTurbo Assembler & Debugger 1.0 $99. 

BReflexl.1 99. 

HSidekick Plus 1.0 135. 

HSprintl.0 135. 

HQuattro 1.0 w/SQZIPIus 1.0 165. 

BParadox2.0 call 

BTurbo Editor Toolbox 4.0 69. 

BTurbo Database Toolbox 4.0 69. 

BTurbo Basic Editor Toolbox 1.0 69. 

BTurbo Basic Database Toolbox 1.0 69. 

BSuperkeyl.1 69. 

Bourbaki ... NCP 

□1DIR-I-3.0 49. 

Bridgeway Publishing ... NCP 

□FastTrax3.9 35. 

Broderbund ... CP 

□Print Shop 2.41 (incl. Graphics Library 1) 39. 

□MemoryMate3.0lRf/VCP^ 45. 

Chipsoft ... NCP 

HTurboTax Personal/1040 6.0 special 

BState Packages Personal/1040 6.0. . . . special 

BTurboTax Proseries/10405.0 229. 

Chronos Software ... NCP 

BWho«What«When (loeopfe, pro/ects, time) 119. 

Computer Associates ... NCP 

BSuperCalc5 1.0 319. 

Core International ... NCP 

□Corefast 2.0 95. 


Crosstalk Communications ... NCP 

□Remote* 1.01 $95. 

□Crosstalk XVI 3.7 95. 

□Crosstalk MK.4 1.1 124. 

Dac Software ... NCP 

□Dac-Easy Payroll 3.0 59. 

□Dac-Easy Light 1.0 45, 

□Dac-Easy Accounting 3.0 59. 

Oelrina Technology ... NCP 

BPerFORMI.O 159. 

Digital Research ... NCP 

□Gem Desktop 3.0 35. 

□Gem Draw Plus 2.01 189. 

5th Generation ... NCP 
BFastback Plus 2.01 109. 

Fox Software ... NCP 

HFoxbase Plus 2.1 (singleuser) 209. 

BFoxbase Plus 386 2.1 319. 

Funk Softvrare ... NCP 
□Sideways 3.21 (creates wide printouts ). ... 42. 

BWorksheetUtlities1.0(T-2-3uW/f/es) 59. 

Blnwordl.O 59. 

□Allways 1,0 89. 

BNoteworthy 1.0 49. 

General Information ... NCP 

BHot Line Two 2.0 49. 

Generic Software ... NCP 

□Generic CADD Level 1 35. 

BGeneric CADD Level 2 55. 

EGeneric CADD Level 3 

(now includes Dot Plot) 135. 

B3D Solids 2.2 189. 

BEstimator 159. 

□Basic Home Design 3.0 35. 

□CADD Starter Kit (contains Level 2, Home 
Design, Workbook tutorial. & sample disk) . 89. 
Harvard Associates ... NCP 

BPC Logo 3.0 59. 

Hayes ... NCP 

BSmartcom 11 3.0 89. 

Hilgraeve Software ... NCP 

□HyperACCESS 3.31 89, 

Individual Software ... NCP 

ETyping Instructor Encore 2.13 26. 

□Professor DOS 2.51 (with Smartguide ) . ... 33. 
B101 Macros for 1-2-3, WordPerfect, 
and others each 42. 

Intuit ... NCP 

BQuicken2.0 35. 

Javelin ... NCP 

BJavelin Plus 2.02 249. 

Lotus ... NCP 

BAgendal.O 289. 

□1-2-3 2.01 (upgrade free to version 3.0 ) ... call 

□Freelance Plus 3.0 call 

□Symphony 2.0 call 

BManuscript2.0 359, 


For IBM Personal Computers exclusively. 



If he’d had good projections 

They couldnH cut him down 
For before the cock crowed 
He’d have been out of town. 


MECA ... NCP 

SCheckwrite Plus 1.0 $29. 

HFinancial Calculator 1.0 33, 

□Managing Your Money 5.0 119. 

HAndrew Tobias’ Tax Cut 1040 49, 

Meridian Technology ... NCP 

OCarbonCopy Plus 5.0 115, 

Micro Logic ... NCP 

□Tornado 1.8 55. 

Microlytics ... NCP 

□GOfer 1 .0 (text retrieval system) 45. 

□Wordfinder4.0('efecfron/cthe$aufusJ. . special 

MicroPro ... NCP 

□WordStar Professional Release 5 259. 

□WbrdStar 2000 Plus Rel. 3 (Personal Ed.) 259. 

MIcrofim ... NCP 

BRiBASE for DOS (version 2.1) 449. 

BR:Base for OS/2 599. 

Microsoft ... NCP 

□Learning DOS 2.0 1 'for any DOS vers/on^ .. 35. 

□Windows 286 2.1 69. 

BWindows286 2.1 w/Mouse 145. 

□Works 1.05 99. 

BWindows386 2.1 129. 

®Word5.0 call 

®Chart3.0 259. 

BExcel2.1 (requires 80286/80386 CPU) . . 239. 
CD-ROM 

Bookshelf 1 .0 w/Amdek Laser Drive .... 799. 

Programmers Library 1 .0 269. 

LANGUAGES 

□Quick BASIC 4.5 69, 

□QuickC 2.0 69. 

BMacro Assembler 5.1 99. 

BBasic Compiler 6.0 199. 

BPascal 4.0 199. 

BFortan4.1 289. 

BC Compiler 5.1 299. 

BCobol3.0 599. 

Monogram ... NCP 

□Dollars and Sense 3,1 105. 

Nantucket Software ... NCP 
BClipper (Summer '87, dB3 Plus compiler) 429. 
New England Software ... NCP 

®Graph-in-the-Box Release 2 75. 

□GB-Statl.O 159. 

BGB An^ytic 1.0 105. 

Nolo Press ... NCP 

□WillMakerS.O 35. 

North Edge Software ... NCP 

□Timeslipslll3.3 119. 

Owl International ... NCP 

□Guide 2.0 143. 

Paperback Software ... NCP 

□VP-lnfo1.4 65. 

□VP-Planner Plus 2.0 145. 

□VP-Expert 2.0 145. 


PC Connection 
Software Special 

through March 31 . 1989 

Softwaie PublisNng ... NCP 

BHan«fd Graphics 2. 12 

BHarvard Graphics Axessories Master Pack 

Show off your own custom reports, overhead 
transparencies, slides, or ary on-screen 
present^ion with Softv\Qre Publishing's 
Harvard Graphics. Soime of its capabilities 
irdude: 

• Creabng your own charts from scratch or 
choosing one that’s pre-formatled 

• Reading 1-2-3 graphs and data or any 
ASCII file 

• Incorporating symbols, drawings, ete., 
from the Harvard Graphics Accessories 
Master Pack (including Business Symbols, 
Designer Gallery. Map Maker, Quickchart. 
and ScreenshcMO 

Han/ardGraphics2.12(3V2" included) $289. 

Harvard Graphics Acc^sories 

Master Pack (3 Vs" included) 289. 


Paul Mace ... NCP 

□H/Test-H/Format 2.0 (hard-d/s/c too/s). . . . $49. 

□Mace Utilities 5.0 pOSut/W/es) 55. 

□Mace Gold 1.0 79. 

□Grasp 3.1 79. 

□Nvelope1.02 29. 

PC Support Group ... NCP 

□Lightning 4. 82 39. 

BLucid 3-0 1.22 75. 

Peraonics ... NCP 

□SmartNotes2.0 49. 

□SeeMORE1.02 49. 

□Look&LinkI.OI 59. 

□Uftravision 1.1 79. 

□©BASE 1.21 119. 

Peter Norton ... NCP 

BNorton Editor 1.3 39. 

BNorton Commander 2.0 45. 

® Advanced Utilities 4.5 79. 

BDanBricklin's Demo Program 2 99. 


1 - 800 / 243-8088 
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Quarterdeck ... NCP 

□Expanded Memory Manager 4. 2 $39. 

□DESQView2.2 79. 

□DESQView3861.0 115. 

Reference Software ... NCP 


□Grammatik III 1 .06 (electronic proofreader) 52. 
□Reference File 1 .0 (pop-up DB manager). . 49. 


Relay Communications 

□RelayGddS.0 149. 

Revolution Software ... NCP 

SVGA Dimmer 2.01 (screen saver) 19. 

BDJ 1.5 1 'd/sk manager) 39. 

BCruise Control 3.02 39. 

Rightsoft ... NCP 

□RightwriterS.0 54. 

Simon A Schuster ... NCP 

BProfessional Thesaurus 1.0 79. 

□Typing Tutor IV 33. 

Softlogic Solutions ... NCP 

□Software Carousel 2.02 49. 

□Disk Optimizer 4.01 (w/Data Guardian) ... 45. 

□©Liberty 1.1 119. 

□Cubit 2.02 45. 

□Double DOS 4.02 45. 

□Magic Mirror 1.0 59, 

SoftVIew ... NCP 

□TaxView (for 1988 taxes) 69. 

Software Publishing ... NCP 

BProfessional Plan 1.01 59. 

□PFS:Firs! Publisher 2.0 79. 

BPFSiFirst Graphics 1.0 95. 

BPFS:First Choice 3.01 99. 

BProfessional Write 2.0 125. 

BProfessional File 2.0 189. 

BOffice Writer 6.0 259. 

BHarvardGraphics2.12 special 

BHarvard Graphics Accessories Pack . . special 

BHarvard Project Manager 3.0 439. 

Spinnaker ... NCP 

□Resume Kit 1 .0 25. 

□Eight-in-One 1.1 39. 

BSplashl.O 59. 

BPinstripe Presenter 1 .0 115. 

Springboard ... NCP 

□Newsroom Pro 1 .0 45. 

□Certificate Maker 34. 

BClip Art 1 or 3 each 19. 

BCIipArt2 25. 

BClip Art 3 19. 

Symantec ... NCP 

BSQZIPIus1.11 69. 

B4Wbrd2.0 69. 

®Q& A Write 1.01 135. 

BGrandview 1 .0 195. 

DQ & A3.0 (database, word processor) . . . 235. 

□SreaWhrough Timeline 3.0 395. 

BSpreadsheet Analyst 2.5 99. 


For IBM Personal Computers exclusively. 
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He’d have studied their looks 

So hungry and lean . 

And with a good database 
Would know what they mean. 


BNote-lt Plus 1.02 $55. 

aThlnkTank2.4NP 135. 

T/Maker ... NCP 

BScrapbook+ 1.0 79. 

BClickArt Business Images 42. 

BCIickArt Holidays 42. 

BEPS (PostScript) Illustrations 79. 

TheXTREECo. ... NCP 

SXTREEProl.O 69. 

□Hot 4.0 95. 

TOPS ... NCP 

Flashcard (AppleTalk network card: 

1 year warranty) 169. 

NetPrint 2.0 (share pr/ntersj 119. 

TOPS 2.0 119. 

TOPS Repeater (extends network) 132. 

IVavelIng Software ... NCP 

Battery Watch 1.0 (3^y^''on/y) 27. 

(SLaplink Mac 2.0 (Mac-PC transfer) 79. 

SLajslink Plus 2.1 85. 

SlD^klink2.21 99. 

1hie BASIC, Inc. ... NCP 
□True BASIC 2.03 (now includes Runtime) . . 57. 

B3-D Graphics 45. 

Vfeiicomp ... NCP 

SSoftBytes2.0 35. 

WordPerfect Corp. ... NCP 

SWordPerfect Library 2.0 69. 

□WordPerfect 5.0 239. 

BWordPerfect 5.0 AdditT Network Stations. . 84. 

SWordPerfect Office 2.0 269. 

OWbrdPerfect Office 1 .0 Addit'l Network Stations 84. 

SWordPerfect Network Server 5.0 349. 

SWordPerfect Executive 129. 

□DataPerfect 1.0 299. 

Wordtech ... NCP 

□DBXL1.2 119. 

Xerox ... NCP 

□Ventura Publisher 2.0 call 

BProfessional Extensions 
(reps. Ventura Publisher) call 

XYQUEST ... NCP 

□XyWrite III Plus 3.54 w/A-la-Carte Menus . 239. 
SXyWrite III Plus Network Server 3.54 .... 399. 

RECREATIONAL/EDUCATIONAL 

Accolade ... CP (regs. graphics brd.) 

nBubble Ghost 22. 

BMean 18 29. 

BHardbaW (baseball simulation) 11. 

EJeStdhye (driving simulation) 24. 

BJack Nicklaus' 18 Greatest Holes 29. 

BGrandPrix 22. 

B4th& Inches (foofba//s/mu/atlon) 22. 

Broderbund ... CP 

BWhere in the World is Carmen SanDiego? 25. 


PC Connection 
Hardware Special 

through March 31 , 1969 



Epson ... 1 year 

Epson LO650 


• 80 column printer with print speeds of 264 
cps draft arid 88 cps letter quality 
(12cpimode) 

• SelecTypecoritml panel offers quick, easy 
selection of typestvies. font, and piteh 

• Indudes both parallel ar>d serial interfaces. 
6k buffer and push tractor 

• Fufl 1 year limited warranty 


Epson LQ-850 call 


BWhere in the USA is Carmen SanDiego? . $25. 
BWhere in Europe is Carmen SanDiego?- . . 29. 

BToyShop 39, 

BUItimalV 35. 

BUItimaV 39. 

Electronic Arts ... CP (reqs. graphics brd.) 

BOne-on-One/Bird vs Jordan 29. 

SChuck Yeager's Right Trainer 32. 

aChessmaster2100 32. 

SEarl Weaver Baseball 32. 

BHeroes of the Lance 29. 

BEmpire 35. 

BMavis Beacon Teaches Typing 35. 

BSentInel Worlds 39. 

BBard'sTalell 39. 

EGrand Slam Bridge 45. 

Infocom ... NCP 

SZork Trilogy 33. 

Microprose ... CP 

□F-19 Stealth Fighter (requires CGA or EGA) 39. 

□F-15 Strike Eagle (requires CGA) 22. 

□Gunship(requ/resCGAorEGA) 32. 

Microsoft ... NCP 

□Flight Simulator 3.0 (reqs. graphics brd.) . . 35. 

MIndacape ... CP 

□Colony 1.0 30. 

□Balance of Pow«r 33. 

BBalanceof Power 1990 30. 


One Step Software ... NCP 

BGolf Doctor 1.1 (improve your game ) .... $33. 
□Goff's Best Pinehurst #2 4.0 (play the best). 12. 
EGoff Statkeeper 1 .0 

(includes USGA Handicapper) 27. 

□19th Hole Special 
(3 Golf programs above bundled with 

Mr. Boston Micro Bartender's Guide) 79. 

□Mr Boston Official Micro Bartender's Guide ... 18. 

□Micro Video Companion 1.0 24. 

□Take Control of Cholesterol 2.0 24. 

Parlor Software ... CP 

□Bridge Parlor 2.3 49. 

Sierra On-Line ... CP 

(All require Hercules. CGA or EGA) 

BLeisure Suit Larry 25. 

BLeisure Suit Larry II 33. 

BSpace Quest II 33. 

BKing's Quest IV (572k version) 33, 

BManhunter 33. 

B Police Quest 33. 

BPolice Quest II 33. 

B3D Helicopter 33. 

Simon & Schuster 

BStarTrek: Rebel Universe 29. 

Spectrum Holobyte ... NCP 

EOrbiter (shuttle simulation) 25. 

bGATO (submar/he simu/aflon) 12. 

STetris (addicfing mind teaser) 24. 

BFalcon(F-76slmu/at/dn, reqs. graphics brd.) 32. 

Spinnaker ... CP 

□Sargon III (chess game) 15, 

Kids on K^s (ages 3 to 9) 19. 

□Pacemaker Gold (ages 3 to 8) 25. 

□KindercompGold(ages3to8) 25. 

□Kidwriter Gold (ages 6 to 10) 32. 

□Homework Helper— Math (grades 7-12). . . 32. 
□HomeworkHelper— Writing (grades 7-72) . 32. 
Stone & Assoc. ... NCP (reqs. graph, brd.) 

BAIgebra Plus (ages 73 to adu/f) 27. 

BMemory Master (ages 2 to 6) 22. 

BMyLetters.Numbers,Words(2to6) 22. 

BS^ond Math (ages 7 to 76) 27. 

Sublogic ... NCP 

□Jet 2. 1 (requires EGA or CGA) 33. 

□Scenery Disks each 15. 

□San Francisco Star Scenery Disk 18. 

□Japan Scenery Disk 15. 

□Up Periscope 19. 

The Learning Company ... CP 

BMath Rabbit (ages 4 to 7) 26. 

BReader Rabbit (ages 4 to 7) 26. 

OWriter Rabbit (ages 6 to 72) 26. 

Ihje BASIC, Inc. ... NCP 

BKemeny/Kurtz Math Series 32. 

XOR ... NCP 

□NFL Challenge 2.0 69. 


For IBM Personal Computers exclusively. 


£ tu compute 

Can you see what’s in view? 
Just lend us your ears 
And we’U help see you through. 


HARDWARE 


Manufacturer’s standard limited warranty 
period for items shown is listed after each 
company name. Some products In their 
line may have different warranty periods. 


AST Research ... 2 years 

I/O Mini 2 C/S/P $89. 

SixPakPlus 64k C/S/P (upgrades to 576k) 129. 
Advantage Premium 512k SIP(upgrades to 

1 Meg or 2 Meg w/Piggyback) 369. 

Advantage 2-386 (for PS/2 Model 80) .... call 
RAMpage Plus 286 512k tforX7’286/A7). . 539. 
RAMpage Plus MicroChannel 512k 

(for PS/2 Models 50/60) 539. 

Amdek ... 90 days 

LaserDrive-1 (external CD-ROM Drive) . . . 629. 
LaserDrive-2 (internal CD-ROM Drive) . . . 629. 

Compucable ... 2 years 

2- Position switch box 29. 

3- Position switch box 39. 

Cuesta ... 1 year 

Datasaver 400 Watt 

(standby power backup unit for the AT). . . 459. 

Curtis ... lifetime 

ACCESSORIES 

Curtis Clip CC-1 6. 

Disk Holder DB-1 (holds 50 5W disks ) .... 8. 
SVz" Disk Holder DB-2 (holds up 40 disks) . 8. 

Printer Stand PS-1 18. 

Universal System Stand SS-3 25. 

Toolkit TK-1 25. 

CABLES 

Smartmodem-to-PC Cable EC-7 ("9 feey. . . 17. 

Printer-to-IBM cable EC-6 (9 feet) 17. 

SURGE SUPPRESSORS 

Filtered SafeStrIp SPF-3 21. 

Diamond SP- 1 (6 outlets) 29. 

Emerald SP-2 36. 

RubySPF-2 

(6 outlets; EMI/RFI filtered; 6 ft cord) 55 . 

Ruby-Plus SPF-2 Plus 

(w/FAX & modem protection) 69. 

DCA ... 1 year 

Irma 2 (3270 emulation board) 729. 

Irma 2 Micro Channel 

(for PS/2 Models 50/60/70/80) 729. 

Epson ... 1 year 

We are an authorized Epson Service Center. 

FX-850 (80 col., 264 cps, 9 pin) call 

FX-1050 (136 col., 264 cps, 9 pin) call 

LQ-500 (80 col., 180 cps, 24 pin) call 

LQ-850 printer (80 col., 264 cps, 24 pin) . . call 


LQ-1050 printer (136 col., 264 cps, 24 pin) call 


PC Connection 
Hardware Special 

through March 31 , 1989 

Hayes ... 1 year thru PC Connection 

Personal Modem 1200 w/Smartcom EZ 

Designed for unsurpassed ease of setup 
and operation, this home telecommuni- 
cations system provides a complete solution. 
The compact size and sophisticated design 
of this new Hayes modem offers reliable 
communications and state-of-the-art 
technology, all at an affordable price. 

• Personal Modem 1200 plugs into a 
standard wall outlet, eliminating the need 
for a separate power supply 

• Attach^ cable included with 9 and 
24-pin adapters for easy connection to 
your PC 

• Smartcom EZ Software makes communi- 
cations easy, with menus and a "phone 
book" for storing frequently called 
numbers 

Hayes Personal Modem 1200 w/Smartcom EZ 
(3V2" and 5'U" included) $145. 


LQ-2550 printer (136 col., 400 cps, 24 pin) call 


LX-800 printer ('80 co/., 180 cps, 9 pin). . . . call 
Printer-to-IBM cable (6 feet) 15. 

Everex ... 1 year 

1200 Baud Internal Modem 79. 

2400 Baud Internal Modem 149. 

5th Generation ... 1 year 

Logical Connection 256k 449. 

Logical Connection 512k 499. 

Hayes ... 2 years 

Personal Modem 1200 (with Smartcom EZ; 

1 yr. wrty thru PC Connection) special 

Smartmodem 1200 289. 

Smartmodem 1200B (with Smartcom II). . 289. 
Smartmodem 1200B (hardware only). . . . 259. 

Smartmodem 2400 429, 

Smartmodem 2400B Cw/f/r Smartcom //) . 429. 
Smartmodem 2400B (hardware only) . . . 399. 
Hercules ... 2 years 

Graphics Card Plus 189. 


1 - 800 / 243-8088 
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Intel ... 5 years 

2400B Modem (internal modem 

for IBM-PC/XT/AT) $239. 

2400B Modem 2 (internal modem for 

PS/2 Models 50/60/80) 269. 

Inboard 386/PC w/1 Meg 729. 

Inboard 386/PC Piggyback Card 

w/4Meg 1699. 

Inboard 386/AT (req. installation kit) 899. 

Inboard Installation Kit (specify computer) 139. 

Above Board Plus 512k 429. 

Above Board 2 Plus 512k 479. 

Above Board Plus I/O 512k 529. 

Connection Coprocessor 

(FAX board plus) 769. 

Optional 2400 Baud Modem for 

Connection Coprocessor 229. 

MATH COPROCESSORS 

8087 (for IBM-PC& XT) 95. 

8087-2 (8 MHz, for PS/2 Models 25 & 30) 139. 

80287 (forAT&XT286) 149. 

80287-8 (for 8 MHz 80286 machines) .... 219. 

80287-10 (for PS/2 Models 50 & 60) 259. 

80387 (for 16 MHz PS/2 Model 80) 399. 

80387-20 (for 20 MHz PS/2 Model 80) 459. 

Kensin^on Microware ... 1 year 

Masterpiece 94. 

Masterpiece Plus 109. 

Keytronic ... 3 years 

101 Keyboard 99. 

101 Plus Keyboard /en/ranced/ayou/) 99. 

Kraft ... 5 years 

Three-button Joystick 33. 

High Speed Joystick Adapter Card 25. 

Adapter Card/3-Button Joystick Bundle. ... 49. 

KYE International ... lifetime 

Dyna Mouse GM6 + (w/Dr. Halo III) 54. 

L^ltech ... lifetime 

Series 2 Mouse (for PS/2 50/60/70/80) 65. 

HiREZ Mouse (bus orr/y) 89. 

Mouse w/Paint Show (bus or serial) 95. 

Mouse w/LogiCAD ("bus or ser/a/j 119. 

ClearCase Mouse (serial only) 99. 

ScanMan (hand held scanner) 199. 

Magnavox ... 2 years 

14" VGA Monitor (9CM062) 389. 

14" VGA Monitor (9CM082) 449. 

VGA Adapter (^gAVeOO; 249. 

14" Hi-Res Monitor ^9CAf053; 369. 

Microsoft ... 2MBars 

Mach 20 (1 yr. wrty.) 349. 

Disk Option (for Macb 20; 1 yr. wrty.) 69. 

Memory + Option (for /Wacb 20; 1 yr. wrty.) . 339. 

Mouse with Paintbrush (bus or serial) 109. 

Mouse with Easy CAD (bus or serial) 125. 

MSC Technologies ... lifetime 


OmrtMouse (serial only; 1 year warranty) . . 57. 


For IBM Personal Computers exclusively. 
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For Caesar and the others 

Are probably pkdgin ’ 

That the next time they ’R consult 
With PC Connection. 


PC Mouse II w/PC Paint + (bus or serial). . $89, 
PC Mouse II w/Autosketch (bus or serial) . 105. 

NEC ... 2 years 

Multisync II (800 x 560 max. resolution) . . 599. 

NSI Logic ... 1 year 

Smart VGA (supports full VGA specs ) .... 239. 
Orchid Technologies ... 2 years 

Tiny Turbo 286 (accelerator board) 289. 

ProDesigner VGA ('800x600 VGA Mode^ . 319. 

RAMquest Xtra 16/32 □ 339. 

PC Power & Cooling Systems ... 1 year 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (run 25° ■ 40° cooler). . . . 129. 
Turbo Cool 250 (run 25° • 30° coo/erj ... 169. 

Silencer 150 (84% no/se reduct/on; 115. 

Silencer 200 (69% noise reduction) 149. 

TurboCool375 299. 

PC Support Group ... 1 year 
Breakthrough 286 Accel. B^rd (8 MHz) . . . 299. 
Breakthrough 286 Accel. Board (12 MHz) . . 449. 
Practical Peripherals ... 5 years 
1200 Baud Internal Modem (w/ProComm). 69. 

1200 Baud External Modem (m/n/;) 79. 

Microbuffer Inline (par. print buffer/32k) 135. 

2400 Baud Internal Modem 159. 

2400 Baud External Modem 189. 

Princeton Graphics ... 1 year 
Ultrasync (supports CGA, EGA, VGA) . . . 549. 

Maxis Monochrome Monitor 269. 

Safe Power Systems ... 2 years 

Safe 250W (standby power backup) 249. 

Safe 425W (standby power backup) 369. 

Toshiba ... 1 year 

P321 SL printer (80 col., 216 cps, 

w/tractor) 529. 

T1000 Laptop (80C88, 6.4 lbs., 5 hr. 

battery) call 

T 1200 Laptop (80C86, 10 MHz, 20 Meg) . . call 

T 1200HB Laptop w/Backlit screen call 

T 1200FB Laptop Dual Floppy System 

w/Backlit screen call 

T3200 Laptop (80286, 12 MHz, 40 Meg) . . call 

T5100 (80386, 16 MHz, 40 Meg) call 

768k RAM Card for T1000 299. 

Video? ... 5 years 

VEGA Deluxe (supports 640x480) 219. 

VEGA VGA (supports full VGA specs). . . . 287. 


FastWrite VGA (800x600 max. resolution) 379. 
VRAM VGA (1024x768 max. resolution). . 529. 

DRIVES 

Alloy ... 1 year 

Tape System/2 (for PS/2 MicroChannel) . . 299. 
Retriever/40 (for IBM AT & compatibles) . . 349. 

IOMEGA ... 1 year 

Dual 20 Meg Bernoulli Box (8") 1679. 


20 Meg Cartridge (8") $82. 

20 Meg Tripak (8",) 244. 

Bernoulli II Single 20 Meg Internal (SW) . 767. 
Bernoulli II Dual 20 Meg External (5W). 1659. 

20 Meg Cartridge (S'A"; 59. 

20 Meg Tripak (5>4"; 169. 

PC2Card 169. 

PC2B Card (bootable card for PC/XT/AT) . 229. 
PC4 Card (for PS/2 Model 50/60/70/80). . 299. 
Mountain Computer ... 1 year 
40 Meg Internal Tape Drive (XT, AT or PS/2) 379. 


40 Meg External Tape Drive 

(XT, AT or PS/2) 479. 

40 Meg External Tape Drive w/Po\wer 
Supply (XT, AT, or PS/2) 569. 

Plus Development ... 2 years 

Hardcard 20 Meg (49 ms) 549. 

Hardcard 40 Meg (28 ms) 699. 


Passport (20 or 40 Meg removable drives) . call 

Seagate ... 1 year 

FREE PCTV* Hard Drive Installation Tape with 
the purchase of 20, 30 or 40 Meg Seagate 
drive for the IBM PC (not for AT). Specify Beta 


or VHS. 

20 Meg Internal Hard Drive ST225 

(w/controller and cables, 65 ms) 299. 

30 Meg Internal Hard Drive ST238 

(w/controller and cables, 65 ms) 329. 

40 Meg Internal HD ST251 for AT/ 40 ms) . 399. 
40 Meg Internal HD ST251 for XT 

(w/controller and cables, 40 ms) 449. 

40 Meg Internal HD ST251-1 for AT 

(28 ms) 449, 

80 Meg Internal HD ST4096 for AT 

(28 ms) 669. 

TEAC ... 1 year 

PC, XT 360k Drive (5W' half-height) 89. 

720k Drive (3W half-height, specify XT 

or AT) 95. 

1 .44 Meg Drive for AT (3’/?" half-height, 

includes Bastech software utilities) 119. 

Toshiba ... 1 year 

AT 360k Drive (5 'A " half-height) 89, 

AT 1.2 Meg Drive(5’/(''/?a//-/7e/gh0 99. 

AT 1 .44 Meg Drive (3W half-height, 
includes Bastech software utilities) 119. 


DISKS 


All disks have a lifetime warranty. 

5V4" DS/DD Disks for PC & XT (360k) 

Fuji MD2D (10 disks per box) 12. 

Sony (10 disks per box) 12. 

Maxell MD2-D (10 disks per box) 13. 

Verbatim Datalife (10 disks per box) 13. 

5V4" DS/HIgh Density Disks for AT (1.2 Meg) 
Fu\\ MD2HD (10 disks per box) 22. 


Sony (10 disks per box) $23. 

Maxell MD2-HD(f0d/s/(spe/’t)ox,) 23. 

Verbatim Datalife (10 disks per box) 22. 

3V2" DS/DD Diskettes (720k) 

Sony (10 disks per box) 19. 

Fu\\ (10 disks per box) 19. 

Verhaim (10 disks per box) 19. 

Maxell (10 disks per box) 20. 

3 V 2 " DS/High>Denslty Diskettes (1.44 Meg) 

Sony (10 disks per box) 55. 

Fu\\ (10 disks per box) 55. 

Verbatim (10 disks per box) 55. 

Maxell (10 disks per box) 59. 

MISCELLANEOUS 

CompuServe 

CompuServe Information Service 24. 

Grolier's OnLine Encyclopedia 19. 

Cables ... lifetime 

Smartmodem-to-AT cable (9 /eefj 15. 

Parallel Printer cable (15 feet) 19. 


OUR POLICY 

e We accept VISA and MASTERCARD only, 
e No surcharge added for credit card orders, 
e Your card is not charged until we ship, 
e If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U S,). 

• No sales tax. 

• All U.S. shipments insured; no additional charge. 

• APO/FPO orders shipped 1 st Class Mail, charged by 
weight. 

• Allow 1 week for personal and company checks to 
clear. 

• COD max. $1000. Cash, cashier's check, or money 
order. 

s 120 day limited warranty on ail products. ’ 

• To order, call us Monday through Friday 9:00 to 9:00, 
or Saturday 9:00 to 5:30. Mdu can call our business 
offices at 603/446-3383 Monday through Friday 9:00 
to 5:30. 

SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Continental US: 

• For monitors, printers. Bernoulli Boxes, computers, 
and hard drives, pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air. 

• For all other items, add $3 per order to cover UPS 
Shipping, For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS ground. 

Hawaii: 

e For monitors, printers, Bernoulli Boxes, and computers, 
actual UPS Blue charge will be added. For all other 
items, add $3 per order. 

Alaska and outside Continental US: 

• Call 603/446-3383 for information. 


For IBM Personal Computers exclusively. 
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PC CamivaL 


Revel without a Qaus. 

n the festive town of Mariow, NH (pop. 557), the 
holiday ^irit lasts long after Santa’s packed it in for 
the year. In fact our sure-pawed mascots are already 
preparing for their annual Winter Carnival - a season^ 
celebration featuring skating, sledding, sleigh rides and 
ice sculpture. This annual event certainly provides a 
welcome break from our usual winter sports, e.g. thawing 
frozen pipes, jump starting cars, putting out chimney 
fires, and skidding off the road into ten foot snow drifts. 

Breaking the mold. 

(Or, where’s the P word?) 

Our more loyal and linguistically- 
inclined customers may have noticed 
that we've abandoned the "P” words 
in our headlines in favor of the “C’ 
words. Because after five years of 
parading a profusion of P patter past 
PC pros on periodical pages, we 
perceived that perhaps they paled 
next to the possibilities and potential 


of creative constructions consisting of C words. ’Nough 
said. Rest assured, though, our letter-perfect mascots still 
stand (and occasionally sit, roll over, and do handstands) 
for everything true and noble in the microcomputer mail 
order marketplace. If you’re looking for a single source for 
superior savings, sensational tech support, and specially 
speedy shipping, we’re definitely your Connection. 

The ice mammal cometfa. 

Wbuldn’t you like to wake up every morning to a vision of 
microcomputing’s most magnificent mammal? ^yi, now 
you can do that and quench your thirst for a taste of Marlow’s 
winter wonderland with your very own 
PC Connection mug. It fe^res a 
crystal-clear likeness erf our oh-so<x»l, 
but heartwarming mascot, and is free 
to anyone who places an order of $500 
or more between now and March 31st 
Just call 1-800/243-8088 or 
l-603/44fr3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning to 
visit please call ahekl. 



Wurm the cockle* of ]*our heart with • PC Coanedkn 
■uf fcatnrhii the maacot who never dniet OD thin Ice. 
0(l& not avBUabie to net accoonti. One per cnatomer. 


For IBM Personal Computers exclusively. 





«>OOPYniQHr PC CONNECTION. MO. 1986. PC CONNECTION AND T>C RACCOON CHARACTEBtS) ARE nEQI8TERB>TRA0eilARKS OF PC CONNECTION. MC. MARLOW. NH. 
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OTIS, \ ersion 1.2 
CMin Research 
834 Old State Rd. 

Berwvn. PA 19312 
(215)296-448.3 
List Price: S995 for the first copy. $99 for 
each additional copy (site license). 

Requires: 300K RAM, DOS 2. 1 or later. 

In Short: OTIS is designed for manipulation 
of time-series data. It is easy to learn and use. 
but lacks advanced built-in statistical func- 
tions. Its plotting and report capabilities are 
rudimentary , reflecting the program’s design 
philosophy: its purpose is numerical manipu- 
lation. not fancy report- writing and graphics. 
OTIS has a powerful programming language 
with built-in simultaneous equation solving. 
Copy protected. 
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an if command and a corresponding else 
command, these cannot be nested. No oth- 
er flow control commands, such as the 
much maligned Goto, are supported. 

The language also contains a user-de- 
finable menu system so that turnkey appli- 
cations can be written. The function keys 
can also be programmed. 

Commands to customize the way the 
screen looks in small, prespecified ways 
are also part of the language. OTIS has 13 
commands to set colors for different parts 
of the screen: background, foreground, 
command prompt, and so on. However, 
the basic appearance of the screen cannot 
be altered: it is the “glass teletype” view, 
in which the user types in commands that 
scroll off the top of the screen as the system 
responds to them. 

Built into OTIS is a file handler that can 
store and retrieve time series to or from a 
disk file. By setting modes properly, the 
user can update a time series (copy all val- 
id data from one to another), overlay one 
(copy all data, including missing data indi- 
cated by N/As), or even total them (add 
each new value to the existing one). The 
latter capability, for example, lets you re- 
trieve General Motors’ totd monthly sales 
from a file that contains the sales figures 
for each car model without doing any pro- 
gramming. 

OTIS was designed to be small and fast, 
so it does not have fancy graphic or report- 


writing capabilities, although you can 
write reports with programming. Actually, 
you’ll have to export the raw data in ASCII 
formal and then import it into a program 
designed for graphing or report writing. 
Unfortunately, OTIS also lacks many ad- 
vanced statistical functions. In fact, the 
only built-in statistical analysis functions 
are least squares with auto-correlation cor- 
rection, correlation and auto-correlation, 
ridge regression, and simple descriptive 
statistics such as mean, standard deviation, 
and minimum and maximum values. 
There is also a built-in Gauss-Seidel multi- 
ple simultaneous equation solver. 

The help system is quite good, albeit 
primitive. Pressing FI brings up a help 
screen, listing the available commands 
along with sample usages. The reference 
manual’s description of the command is 
only a keystroke away. Unfortunately, 
OTIS looks only in the current directory for 
the Help files, which makes storing data in 
any other directory cumbersome. 

The reference manual is simply a list of 
commands and options in alphabetical or- 
der; its index contains only commands, 
making them difficult to find unless you al- 
ready know their names. The user guide is 
not particularly friendly, but it is straight- 
forward. Using it, I calculated the correla- 
tion of my income with my income tax 
within 15 minutes of opening the pack- 
age. — Seth Breidbart 



Alphametrics’ $895 PowerStation, 
Version 1 , comes close to being a turnkey 
application program for economists and 
business analysts. While the statistical 
techniques available through the program 
are limited to the tasks that economists are 
most likely to perform, PowerStation 
makes these tasks quite simple. Macros 
and a command mode make it easy to auto- 
mate frequently repeated tasks, such as 
plotting forecasts from economic data up- 
dated monthly. 

PowerStation' s key features are its abil- 
ity to produce publication-quality plots of 
time-series data, plot regression curves, 
and forecast these trends to any period in 


the future. Data series can be weekly, bi- 
weekly, monthly, quarterly, or annual in 
frequency. 

A simple, menu-driven system leads 
the user through loading of data, conver- 
sion or transformation of series, produc- 
tion of tables, plotting of trends, statistical 
analysis, and regressions. Though it unfor- 
tunately accepts invalid text from fill-in 
screens (if, for example, you enter a non- 
sense string in one of its start-up options, 
instead of warning you of your error, the 
program simply won’t branch to analysis 
mode from the main menu), helpful text at 
the bottom of the screen explains the ex- 
pected input at each of the system’s menu 
steps. 

PowerStation accepts data from a mul- 
titude of sources, including its own .TSD 
format (supported by WEFA Group, Ha- 
ver Analytics, Datastream, and Data Re- 
sources Inc.). The proper format for input 
ASCII or spreadsheet files is clearly noted 
in the documentation, which makes it easy 
to prepare your own time-series data for 
analysis with the software. Time-series 
data in ASCII files can be stored as either 
rows or columns but must be in fixed-for- 
mat fields. Missing data must be indicated 

by“NA.” 


lij^ FACT 
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PowerStation, 

Version 1 
Alphametrics Corp. 

1 1 E. Princeton Rd. 

Bala Cynwyd. PA 
19(X>4' 

(215)664-6480 
List Price: $895. basic version; $1 .800. lim- 
ited version; $2.3tX). full package; BLUE 
add-on module. $500. 

Requires: 580K R.AM, hard disk with 
1 .5MB free space, 8087, 80287, or 80387 
math coprtx-essor; CGA, EGA, or Hercules 
compatibility; DOS 3.0 or later. 

In Short: PowerStation is a menu-driven 
package for econometric analysis, featuring 
data plotting, forecasting, descriptive and 
comparative statistics, and time-series regres- 
sion. U.ser-created menus allow access to 
popular spreadsheet, word processing, and 
file-management pmgrams directly from 
PowerStation. Copy protected. 
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CORE provides total backup solutions. 
COREfest for diskette and hard disk. 
COREtape for 40MB minicartridges 
and 60 and 1 SOM B standard tape units 
(100 and 250MB available soon). 
COREtape drives are available in both 
internal and external models. 


Software Solutions. Software 
drives the backup process. Buy a 
proven method that 
works the same way 
for all backups. CORE’S 
single solution can help 
you avoid having to 
learn different systems. 

HanIwareSolutions. 

Choose a single solu- 
tion that will operate 
succcessfully on a 
range of computers. 

COREtape works with 
the full line of IBM 
computers and most 
compatibles, including 
internal operation in the 
PS/2 Models 60/80, 
and Compaq's 386/20. 

Network Solutions. Backup a serv- 
er across your network to either a 
diskette, tape or hard disk. Be secure 
that CORE back- 
up systems 
support ma- 
jor LAN net- 
works includ- 
ing Novell, 
3Com and IBM 
Token Ring. 

COREpower Your Backup. Con- 
tact your nearest dealer or CORE 
representative today. 



Bm 


Northeast Region: 
203/357-1339 


Southern Region: 
407/997-6055 


Central Region: Western Region: 
312/439-0511 213/312-8130 

International Sales: 
407/997-6044, FAX: 407/997-6009 


Distribution through Kenfil, MICRO D, Gates sad 
CBC Distributors. In Canada, contact Markham 
International. 


CORE 

INTERNATIONAL 


Products listed and shown are registered trademarks of their 
respited manufacturers CORE Imemationai, CORE. CORE/asr 
and COREtape are registered trademarks of CORE International. 
Inc 

O Copyright 1986 CORE International. Inc 
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PotwwSMIon per- 
formed an analysis of 
this single-variable 
data series, and then 
displayed this graph 
showing the moving 
average over time. 


PowerStation will perform regressions 
with auto-regressive corrections as well as 
polynomial distributed lags. Simple y/n 
toggles on the regression menu turn these 
statistical adjustments on or off. In addi- 
tion, variables can be transformed in the 
regression by a number of arithmetic func- 
tions (percent change, exponent, loga- 


A key strength 


of PowerStation 


is its abiiity 


to tie in to 


other programs. 


rithm, absolute value, trig functions, and 
soon). 

Regression output screens can be saved 
on-disk and transferred to a word proces- 
sor. The actual, predicted, and residual 
values can also be displayed, both as a 
graph and as a data table, and these values 
can be saved to the program’s databank for 
further analysis. 


PowerStation currently lacks the ability 
to perform ARIMA analysis. However, 
Alphametrics claims to be working on an 
ARIMA function for a future release of the 
product. The program does have the U.S. 
Census Bureau seasonal adjustment trans- 
formation built in, so subannual data can 
be automatically adjusted to take account 
of seasonal economic factors. 

PowerStation is extremely nimble, 
changing modules or displaying graphs on 
our 8-MHz IBM PC AT in less than 2 sec- 
onds. And well-written documentation 
makes learning the program a breeze. For 
expert users, a command-driven analysis 
program with on-line help is available 
from the main menu. Any series of menu 
steps or data transformations can be re- 
corded as a macro as well. 

An important feature of PowerStation 
is its ability to tie in to other programs. 
From the main menu you can access a 
spreadsheet or word processing program; 
from the utilities menu you can jump to a 
DOS shell or a file manager such as PC 
Tools or DR-, and any graph or report can 
be output in a form that can be read by Ven- 
tura Publisher, Aldus’s PageMaker, or 
Scientex’sFrorejt. Spreadsheets supported 
by PowerStation include Lotus 1-2-3, 
Symphony, Quattro, and Excel; word pro- 
cessors that may be called directly from the 
program include WordStar, Microsoft 
Word, WordPerfect, andXylVn'fc. The 
program can print graphs directly to disk or 
to IBM or Epson dot matrix printers, HP 


pen plotters, or HP laser printers. 

Many of Alphametrics’ users have cus- 
tom installations in which PowerStation is 
integrated into a larger turnkey system. 
The company offers custom programming 
and very good customer support, including 
user-training conferences. If econometric 
plotting, forecasting, and analysis is your 
game, it would be hard to go wrong with 
PowerStation. — ^Frederick Barber 


Sorttec 


^tSoritec, $595 from the Sorites Group, 
is a versatile and powerful econometric 
package. It can estimate, solve, and fore- 
cast a wide variety of econometric, time- 
series, and financial models in an easy-to- 
use environment. 


Soritec offers a vast array of economet- 
ric methods, including many recent ad- 
vances in econometric theory. In addition, 
Soritec has a powerful programming lan- 
guage that lets you program your own rou- 
tines using matrix algebra functions, ana- 
lytical differentiation, and many other 
techniques. Even if a feature you require 
doesn’t already exist in the program, you 
can build it with these programming tools. 


flip 

FILE 

Soritec, Version 6.3 
S<Hite,s Group Inc. 

P. O. Box 2939 
8 1 36 Old Keene Mill 
Rd. 



Springfield. VA 22152 
(703)569-1400 


List Price: $595: $150 optional annual ser- 
vice support contract (support is free for the 
first 60 days). 

Requires: 44 IK RAM. hard disk, math co- 
processor. DOS 2. 1 or later. 

In Short: Soriiec is easy to use. powerful . 
and versatile. It can estimate, solve, and fore- 
cast a wide variety of econometric, time-se- 
ries, and financial rruxlels. Its sophisticated 
modeling techniques will satisfy the most 
discriminating economeuicians; its logical, 
yet powerful, command language will please 
both the econometric tenderfoot and the mas- 
ter. Not copy protected. 
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Who Has The Best 
Storage Solutions For NetWire’? 

Ask Novelk 


Novell, the biggest name in high- 
performance network operating 
systems, has joined with Storage 
Dimensions to co-develop high- 
capacity NetWare storage. 

Storage Dimensions will now 
co-develop and market storage 
subsystems for NetWare that meet 
Novell's stringent standards for 
quality and reliability. 

According to James C. Bills, 
executive vice president of Novell 
Sales and Services Group, "This 
agreement will allow users to acquire 
high-performance storage products 
directly from Storage Dimensions 
while being guaranteed of quality, 
reliability and NetWare compatibility." 

In fact the Storage Dimensions 
and Novell names already appear on 
the NDS storage subsystems. 


ess 
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115 to 1,300 MB subsystems 


Storage Dimensions' LANStor 
hard disk subsystems provide the 
industry's highest performance over 
a wide range of capacities. Both 
internal and external models are 
available from 115 MB to over 1,300 
MB with support for all popular 
interfaces — including MFM, ESDI, 
SCSI and DCB. Each is 100% com- 
patible with NetWare. And every one 
installs quickly and easily, without 
COMPSURF. 


This is only the beginning 

The Storage Dimensions and Novell 
partnership is just the first step in 
providing delivery of new, lower-cost 
NetWare storage technologies. 

When it comes to mass storage 
products that support Novell stan- 
dards, we've got a lot more in store. 
Just ask Novell. 

For more information, call 
(408) 879-0300 









Desk-Link 20 Mafe 
Disk and Printa: Sharing 

DESKJJNK a Snap. 





Now there’s one easy solution that lets your two desktop comput- 
ers share files, a printer, even a single hard disk, all with just a snap. 

It works just like a mini-network. 

DESK-LINK* from Traveling Software, the makers of the award 
winning LAP-LlNKr 

DESK-LINK* allows you to connect two IBM or compatible comput- 
ers, including the new PS/2 and laptops, with just phone wire and 
DESK-LINK^ software. Once connected, disk-, printer-, and file-sharing 
works completely in the background. And with dual print spooling, you can use printers on either computer at 
the same time — Without interrupting either machine. DESK-LINK* also comes with a pop-up “Talk Box” func- 
tion for sending messages back and forth between computers, even while using your favorite applications. 

DESK-LINK* comes complete with everything you need. It includes both 514 and 314 inch diskettes, universal 
connectors, and 25 feet of RJU standard telephone cabling (which can be extended to 100 feet). The documenta- 
tion is straightforward and easy to understand. 

Best of all, DESK-LINK* installs painlessly in minutes using your computer’s serial port. No add-in board is 
required. It has incredible communication speeds of 115,000 baud and supports EMS memory. Plus, 
DKK-LINK* is compatible with Novell, 3Com, and Token Ring networks. 

So if you’re looking for a fast, inexpensive way for your two computers to share files, printers, or hard disks 
— all completely in the background — snap up DESK-LINK* 
today. You’ll find it at your local computer store for 'T'voa i 

$169.95— that’s less than $85.00 per computer! irdVdlll OllWcirC 

For more information call; 1-800-343-8080, 
or 1-206-483-8088. 

CtRCLE 223 ON READER SERVtCE CARD 

Traveling Software, Inc. • 18702 North Creek Parkway • Bothell, WA 98011 

Token Ring and IBM are trademarks of International Business Machines Corp., 3Com is a trademark of 3Com Corp., Novell is a trademark of 
Novell. Inc.. Traveling Software. LAP-LINK and DESK-LINK 2.0 are registered trademarks of Traveling Software. Inc. 
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A Day in Five Lives: Task 3 

Social Science Research 


T his test was based on an analysis of a 
survey designed to study public opinion 
and attitudes, as printed in The Practice of 
Social Research by Earl R. Babbi. The data 
was extracted from the 1985 General 
Social Survey; the full data set included 
1 ,534 cases and about 350 questions. We 
selected 21 variables presented to 677 
cases in order to study the respondents’ 
views of political efficacy. Reviewers 
received a complete data set and a mini 
data set that was used for the data- 
cleaning component of the exercise. 

To analyze the data, we 


# applied date-cleaning techniques to rid the 
data set of input errors and illegal 
characters; 

# assigned missing values to answers such 
as "can’t choose,” "no answer,” and 
blanks; 

# applied descriptive statistics methods to 
the data; 

# performed data transformations and 
recoded values; 

# applied descriptive statistics methods to 
recoded variables and plotted histograms 
and bar charts where possible; 

# performed a reliability analysis on 
variables; 

# created an index of the sum of the values 
of the variables; 

# performed correlation tests between the 
index and each of the five variables, and 
then recoded the index; 

# performed a crosstab of the index by race 
controlling for sex; 

# reported the results in a publication- 
quality table. 




Statgraphics performed 
frequency statistics on 
all variables after the 
data was transformed 
and the variables were 
recoded. 


Soritec. however, is not beyond the 
reach of the econometric tenderfoot. The 
program has a simple, logical command 
structure, adding numerous error- and po- 
tential error-trapping facilities to help users 
avoid dubious results. Soritec commands 
are explained clearly, with many examples 
in a bulky but informative user manual. 

Your interactive sessions with the pro- 
gram are entered into a journal file. You 
can edit this file to remove errors and then 


rerun it in batch mode or as an interactive 
macro-type file. Programming Soritec to 
perform interactive routines is as easy as 
writing BASIC code or Lotus 1-2-3 mac- 
ros. In fact, the combination of sophisticat- 
ed techniques with a simple command 
structure makes Soritec a very powerful 
pedagogical tool. 

The primary strength of Soritec, how- 
ever, lies in its sophisticated modeling fa- 
cilities. Economists rely on models to ex- 


plain how the world works, and the value 
of these models depends greatly upon how 
well they perform in statistical tests. Sori- 
tec allows easy (and correct) estimation 
and testing of economic models, offering 
many esoteric '*cutting-edge" techniques, 
including full- and limited-information 
maximum likelihood, seemingly unrelated 
regressions, restricted least squares, and 
transfer functions (Box-Jenkins, for exam- 
ple). Furthermore, the program generates 
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Has heat destroyed your hard disk 
and all your valuable data? Are you 
faced with changing out a hard disk 
soon. . .due to bearings falling? Well, 
join the club! Heat is a cancer to 
hard disks that will sooner or later 
destroy them. The new technology 
disks all produce more heat than 
desired and many of them will suffer 
an early death in the confines of 
your PC system chassis. 


The PC DiskSaver sits below your 
half height disk drive and cools it 
30+ degrees, while operating from 
your current power supply. The 
actual life span of your hard disk 
may increase by several years. The 
PC DiskSaver comes in three mod- 
els and installs easily in any IBM 
PC, XT, AT, compatible or clone and 
comes with full instructions. 

Order your PC DiSkSaVER today. 

$39.95 

Plus postsg* and handling 

Toll Free (800) 223-9758 


or 

In Montana call (406) 777-5511 

[“-^l fSt 

ATI 

American Technology Labs 


Dealer Inquiries Welcome- Patent Pending 
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l^fiiE D I T O R ’ S 

iraac H o I c E 


• Soritec 


Although the prmhicis reviewed in 
this category' all have somewhat dif- 
ferent missions, one product has a 
strong general econometric appeal. 
Sohlec, from the Sorites Group, is a 
very sophisticated econometric 
modeling and forecasting program 
that can solve, simulate, and fore- 
cast a broad range of economic and 
fnancial models in a relatively 
friendly user environment. 

Aithough Soritcc is best suited to 
individuals with sophisticated re- 
.search needs, it's aiso an excellent 
pedagogical tool. It’s easy to use for 
basic statistics but possesses 
enough versatility and sophistica- 
tion to satisy those who don ' t want 
to quickly outgrow their economet- 
ric software. 


an extensive menu of descriptive statistics 
for you to choose from to test your hypoth- 
esis. Economists using Soritec can be rea- 
sonably confident in the package’s ability 
to tackle most modeling problems — a tre- 
mendous plus. 

Soritec commands are basically the 
same in the 2S different environments in 
which the program is available, so files 
created on one system are easily transport- 
able to other environments. However, this 
transportablilty has its pluses and minuses. 
On the positive side, once you leam Sori- 
tec, it doesn’t matter which system you op- 
erate on — it always functions the same 
way. On the negative side, innovations, 
changes, and updates must take place 
across a multitude of environments, slow- 
ing the process. But judging from the 
plethora of new techniques available in the 
version of Soritec we tested, it seems that 
the Sorites Group is managing admirably. 

To maintain compatibility with main- 
frame versions, the K! version of Soritec 
is contained in a single, very large file that 
requires tremendous amounts of free 
RAM. This may dictate some reconfigura- 


tion of your PC’s AUTOEXEC.BAT and 
CONFIG.SYS files and may prevent use 
of the program on some networks. 

Data retrieval from outside the Soritec 
environment is extremely sensitive: Sori- 
tec makes strict assumptions on the form of 
the files it reads in. This can be extremely 
frustrating, especially for newcomers to 
the package. 

A shortcoming of Soritec for PC users 
is the program’s limited graphics capabili- 


Soritec relies 


less upon looks 


and more upon 


substance. It’s 


a package hard 


to outgrow. 


ties. Although its graphics are improving 
(it now supports graphics cards), Soritec 
will never rival many packages developed 
on the PC in terms of graphics. Soritec, as 
a sophisticated econometric package, re- 
lies less upon looks and more upon sub- 
stance — it supplies simple numerical an- 
swers to complex economic modeling 
problems, not a complex presentation of 
simple statistical results. If you view statis- 
tics as simply graphs and charts, Soritec is 
probably not the right package. 

All in all, Soritec is a very powerful 
econometric program, best suited for indi- 
viduals with some interest in economic re- 
search or economic policy modeling. It is 
easy to operate but will not be quickly out- 
grown by its users. Although Soritec is 
best at time-series economic models, it of- 
fers many cross-sectional techniques. Sor- 
itec should fulfill most research interests in 
the fields of economic and financial mod- 
eling. — John R. Connelly 
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Peter Norton^ 
proudly presents 
more of Ae same. 


See DOS run like >ou‘>e never 
seen il before. Like you won't see it 
run with any other DOS enhanced 
shell. See version i.O of the Norton 
Commander" - a dramatically 
advanced version of the program 
Infoworld called "lops in its class 
... a level of convenience for 
MS'DOS users!' 

The new Norton Commander com- 
bines the functions of a hard disk 
manager with all the features you 
need to support and enhance the DOS 
command line. Vet it^ flexible enough 
to get out of your way when you don't 
need to sec II. Novice or expert, you'll 
want to see how fast DOS can run. 


_ 'Thelatesteditionsofthebest-selling 

Norton L'lillties have arrived. 

^ . . -Xnd they're stuffed with the same 

sort of stuff that put us in Hrst place 
In the first place. 

Plusenough new features, func- 
lions and enhancements to keep us 
therewith room to spare. 

The.Vor/on/MshDoc/or’* Is the 

- most significant advance In utility 
software since our legendary 

^ f'*£rase.* Ifitcan'Irepalryoor 
a«^ corrupted floppy or hard disk, then 
Buster, you've got one corrupt disk. 

In which case, you’ll need to refer 
to TktSorton Troubleshooter, a 
iS8-page guide to finding and fixing 
most anything that could go wrong. 

10^ You'll find them both In the 

— .Advanced Edition. Along with the 
world's most powerful disk opli- 
mizer. an enhanced user interface 

and a wish list of new technology sufficient to satisfy all 
those customers who've been politely writing and calling us. 

Asking for more of the same. 


Monthly Specials 


n e take great pride in 

Warehouse Data Products' 
ten year anniversary. A 
decade of team commitment 
to servicing the computer 
market with low pricing, technical 
support and integrity. 

We want to hear from you about your 
needs, whether it's product availability 
br how to better our service - we want 
to know. Tell the team who knows the 
customer is always right. Call 
1-800-421-3135. 


XEROX 

Ventura Publisher 


I'se over 70 new features such as 
network compatibility, on-screen 
gray .scale and contrast support 
with Ventura Desktop Publisher 
from Xerox. 

Includes Bitstream Fontware. 

.Mfr. Suggested Retail <89S.OO. 


Sincerely, 


STANDARD 

EDITION 

Version 4.5 


ADVANCED 

EDITION 

Version 4.5 


Earl Beatty 
President. CEO 





PRODUCTS 



H^REHOUSE 



PRODUCTS 


SAVE 

60 % 

ON OUR 
EVERYDAY 
PRICES 


SINCE 1979, servicing our PC buyers with low pricing, 
technical experience - and r^i^ service. 


S 



ACCOUNTING 


OKEa8yAcct.VBr3.0 tSS 

OAcEatyUgm 39 

Oollars&$«nse 94 

Mantging Ybur Morwy $.0 CaH 

Ona Write Plus 143 

Peachtree Business Accounting 149 

Peachtree W/POQ 220 

Quicken 29 


COMMUNICATION 

PROGRAMS 


Brooklyn Bridge Universal Call 

Carbon Copy Plus 1105 

CrosslaJkXVI 92 

Crosstalk MK4 110 

DesMink 99 

Flying Dutchman M 

LapUnkPlus Ti 

PC Anywhere III 09 

ReiayGoid3.0 140 

Smartcomlll 145 


PROJECT MANAGER 

Microsoft Project 9299 

Super Project Plus 255 

TimelirteF^Ver.3.0 Call 

Total Harvard Manager 3 369 


DATABASE 

MANAGERS 


Clipper 1410 

Condors 325 

OataPerlect 293 

DBase IV Cell 

D Base IV Programmers Edition 799 

DB-XL Diamond 1.2 115 

For Base Plus 2.1 190 

Genfer 109 

KnowiedgemanS 295 

Par8do*2.0 Call 

PFS: Professional File 2.0 Call 

P oiW ) rbase2.3 169 

O4A3.0 Call 

Quicksilver Diamond 1.2 329 

Revelation Advanced 450 

RBaseForDOS 425 

Refiex 90 

RelateO Report 112 

VP Into 2.0 Calf 


DESKTOP 

PUBLISHING 

Pagemaker Ver. 3.0 CaH 

PFS: First Publisher 2.0 Call 

Ventura Publisher 2.0 9449 


DISKETTES 


Maxell SV/DS/HD 924 

Maxell 5%* DSrt)0 11 

Polaroid Diskettes CaH 

3M5V.*DSAtD 20 

3M5y.*DSrt)D 15 

3M 600A Data Tapes 29 

3M Tape Cartridges CaH 

Vert>Btim2S2D 10 

\torbatim25HD 16 

Verbatim 3.5 720K 18 

Verbatim3.S1.4M 43 


DOS 


tBM4.0 9120 

MS-DOS 4.0 Call 


EDUCATIONAL 


Mavis Beacon leaches Typing Call 

Microsoft Learning DOS 930 

Turbo Tutor II 49 

Typing Tutor tv 30 

ENTERTAINMENT 

Chuck ysager Flight Sknulalor 935 

Fl5-Strike Eagle 24 

GunsNp 35 

Hackerll 30 

Jet 39 

KingsOuest 30 

Kings Quest IV 30 

Microsoft Flight Simulator 3.0 33 

Scenery Disk 1-7 17ea. 

Silent Service 30 

Speller Bee w/voice 50 

StarFlighl 40 

SubBattfe 30 

Where in the Vitortd 29 

Many More Trtles Available Call 

GRAPHICS 

Chartmasier 9199 

Diagram Master 199 

Eitergraphics2.0 190 

First Graphics CaH 

HarvardGraphics2.1 Call 

In-A-Vision 296 

Mapmaster 219 

Miciosoft Chart 30 225 

Newsroom 31 

Newsroom Professional 65 

Printmaster Plus 29 

Pnntshop 33 

Printshop Companion 29 

Print Shop Holiday 20 

Sigrwnaster 132 

INTEGRATED 

AbHity 956 

Ability Plus Call 

Enable OA 352 

Rrsi Choice Call 

Frameworklll 418 

Microsoft Works 93 

Smart Software Call 

Symphony CaH 


LANGUAGES 


MicrosoftCS.I 9255 

MicrosoftOuicfc Basic CaH 

MicrosoftOuiCfcC CaH 

Ryan McFartan Fortran 390 

RyanMcFartanCobOl 612 

Turbo Basic 59 

TurboC2.0 90 

Turbo Pascal 5.0 90 

TurboCPro 162 

Turbo Pascal/Pro 162 

Turbo Prolog 2.0 90 

Turbo Prolog Toolbox 59 




CMneiMRD- 



JlNThVIRUS 

TSe Advanced PC Security Product! 



\l Protect your PC ogatnst Virus Attodu 



^ *89 

MBtdwheerw* -WndcCn IWmiaa 
OMiradiaaeffaM rnwioaib* l««cfD«a 



Dai't Wait UntH It Hits You!! 


SPREADSHEETS 


Lotus 1-2-3 9295 

Lucid 30 Call 

Microsoft PC Excel Call 

PlanPerlect 169 

Qualtro 143 

Spreadsheet Auditor 62 

SuperCalcS Call 

Surpass 329 

Twin Advanced 69 

VP Planner Plus 117 

UTILITIES 

Altways 965 

Battery Watch Call 

CopyllPC 19 

Copywrite 39 

CoieFast 75 

Cubit 39 

D.A.V.E 55 

Desdview2.2 Call 

Direct Access 49 

Duet 46 

Eureka 99 

FastbackPlus2 0l 104 

Formtools 56 

Formworx Call 

Gopher 39 

Graph in the Box Release 2 73 

Grasp 79 

Hoi 69 

HTEST 69 

LotusMetro 69 

Mace Gold 79 

Microsoft WirKlOws 286 55 

Microsoft Windows 386 110 

Norton Advanced 4.5 CaH 

Norton Conwnander 2.0 4S 

Norton Utilities 4.5 46 

Numerical Methods 59 

OrgPlusAdv CaH 

PC Tools Deluxe 5.0 CaH 

Prokey4.0 70 

QDOSII 49 

Rightwriter 53 

Sidekick PHIS 120 

Sideways 39 

S.O.S 44 

SQZPIus 55 

SuperKey 59 

Turbo Lightning 56 

XTreePro 64 


CAD& 

ENGINEERING 


Autoskelch Call 

DesignCad2Dor3D 9146 

EasyCad2.05 109 

FastCad 1435 

Generic Cad 49 

Generic Cad Level 3 Call 

MathCad2.0 245 

WORD PROCESSING 

Borland Sprint 9122 

Easy Extra 54 

Qrammatriklll .49 

Grandview 169 

Lotus Manuschpi 319 

Microsoft Word 5.0 CaH 

Multimate Advantage II CaU 

Overlay Word Perfect CaH 

PFS Professional Write CaH 

SPF/PC2.0 165 

Varsity 49 

Volkswriter3 139 

Webster Spellcheck Pro 33 

Webster Thesaurus 39 

WiUMaker 34 

Word Perfect 5.0 219 

Word Perfect Executive 124 

Word PerfectUbrary 2.0 65 

Wordstar Prof^cfcS.O 239 

Worttotar 2000 Plus 205 

Wordstar 2000 Pius Legal CaH 

XywritelllPlus CaH 



ICALL 
FOR ITEMS 
OT LISTED. 

2727 W. Glendale Ave. 
Phoenix. AZ 85051 
1-800-421-3135 
1-602-246-2222 


r 


WAREHOUSE DATA PRODUCTS Gallon Novell and any other 

Division of AZ Computer Corporation networking products 

2727 W. Glendale Ave. • Phoenix, AZ 85051 





1-80IM21-3135 


We gladly assist the first time buyer as well as the professional systems 
analyst Call our toll-free technical service at 1-800-421-3135. 

HARDWARE 


ARC PRO TURBO 88 

•640K4.77/9.54MH2 

• Cotof Mono Graphics Card 
•84 Key Keyboard 

•2 •RS-232 Serial Pod 

• 1 • Parallel Printer Pod 
•1'Clock Caieridar 
•MS DOS 3.3 


w/Mortochrome litonitor S809 

w/ColorMon«or 969 


ARC PRO TURBO 286 

•512KRAM6/12MH2 
• EGA/MOA Graphics Card 


•101 Key Keyboard 
•2- RS-232 Serial Pods 
• 1 • Parallel Printer Pod 
•1-ClockCaiendar 
•MS DOS 3.3 

w/Monochrome MonitCK $1375 

w/Color Monitor 1439 

w/EGA Monitor 1559 

>U?C 386 Skyscraper Call 


ACCESSORIES 


Copy II PC Deluxe Board $101 

Curbs Roby Plus 69 

Keytronics Keyboards Call 

Lo^l Connection Cali 

M^illJoysbcK 36 

Masterpiece 65 

Pitesterpieca Pius 95 

NTC 101 Keyboard 69 

Stedi-Watt 65 

iSOWaflPowerSupply 69 


WE CARRY TARGUS LAPTOP BAGS Call 

BOARDS 


AST Advantage Premium 512K $429 

ASTUOMiniXT 52 

AST Rampage/2. 512K Call 

AST Rampage 286 Plus, S12K Call 

AST Sixpac Plus W/64K 129 

ASTXformor Call 

Evor8xRAM2000 79 

EverexRAM3000 69 

Everex Magic Card 16 

Everax MuRi Furtc^ EMS Call 

Everex Magic I/O Call 

Hercules Graphics Plus 179 

Inboard 386 PC Call 

lnteiAbove286.Sl2K Call 

MicrosohMach20 Call 

Orchid Tiny Turbo 269 

CO-PROCESSOR 

INTEL 

60287 . 

80287-8 
80287-10 
60387-20 
803e7SX 
8087-2 . . 

8087 ... 


Call 

Call 

Cali 

Call 

Call 

Call 

Call 


LASER PRINTERS 


ASTTiirboPS $3199 

OkidataLa8er6w/1/F 1519 

P8nasorK4450 Call 

Toshiba Page Laser Call 


LAPTOP 

COMPUTERS 


Sharp Laptop Call 

Toshiba T-1000 $799 

Toshiba T-1200FB 1569 

Toshiba T-1299HB 2419 

Toshiba T-3200 3799 

Toshiba T-5100 4695 

Toshiba T-3100E Call 

Toshiba T-5200 Call 

TMhiba Accessories Call 

Zenith Laptop Call 

VIDEO BOARDS 

AST VGA Plus $349 

ATIEGAWonderaOO 229 

ATI VGA Wonder Call 

EVEREX VGA EV675 249 

Genoa 5200 Call 

NEC 1024 Call 

Orchid Designer 600 249 

Orchid Pro Designer 299 

Orchid Pro Designer Plus Call 

Paradise Autoewitch EGA Call 

Paradise VGA Plus Call 

Paradise VGA Profl 365 

VegaVHAM Call 

AT&T 

AT6T 6300WGS. 10MHz $699 

AT6T6286WGS.12MH2 1499 

ATAT 6386 WGS. 16MHz 2199 

ATAT6386.20MHZ.135MBH.0. . 4599 

ATAT 6386E. 20MHz. 135 MB H.D. Lan 
Server Tower 5399 


HARD DRIVES 


Berr>oulll44MB Call 

BerrwulliBiZOI $779 

BerT>oulliBl20X Call 

Bernoulli B220X Call 

Core Hard Drives Call 

Miniscrlbe 20MB 249 

Priam Call 

Seagate 20 MB w/Coni 259 

Seagate 30 MB w/Cont 279 

Seagate 60 MB Call 

Seagate PS/2 25.30 Call 

Seagate ST t2$w/Cont 319 

Seagate 8T 136 w/Coni Call 

Seagate ST 251 349 

Saa^leST4096 565 

MODEMS 

Everex 300/1200 $69 

Everex2400INT 139 

Everex 2400 MNP INT 159 

Everex 2400 MNP EXT 189 

Everex Mini 1 200 Call 

Hayes 1200 Call 

Hayes 2400 Call 

Holmes 1200 (NT CaH 

Holme82400INT Call 

U S. Robotics 2400E Call 

US. Robotics 9600 HST Call 

U S. Robotics Courier 2400 Call 

U.S. Robotics Sportster 1200 Call 

U.S. Robotics Spodster 2400 Call 


DIGITIZERS 


PRINTERS 


ALPS 

Allegro 24 Call 

CITIZEN 

1200 $146 

180D 165 

MSP 40 265 

MSP45 415 

MSP50 365 

Tribute 124 455 

EPSON - Call on all rrtodels 

NEC Products Call 

OKIDATA -Call on all models 

OKI320/321 Call 

OKI390 Call 

OKI391 Call 

OKI393 Call 

PANASONIC 

108O-IA«2 169 

1091- IAi<2 Call 

1092- 1 329 

1124 Call 

1524 Call 

1592 409 

3131 329 

8TARMICRONICS 

NX1000 179 

NXlOOOColor 238 

NX15 306 

NX2400 Call 

TOSHIBA 

321 SL Call 

341 SL Call 

351 SX Cali 

P311 Call 


UPS 


Emerson 

UPS200 Call 

UPS 300 Call 

UPS 800 Call 

UPS 1500 Call 

EGA MONITORS 

GoldslarEGAw/Swivel Call 

Mitsubishi Diamond Scan Call 

NEC-Mulbsyncll Call 

Princeton Ultra 16 Call 

Princeton Uttra Sync Call 

Samsung CM 4531 $369 

SamtronMulbsync 449 

SonyMulbscan Call 

Zenith Call 

FLOPPY DRIVES 

Teac5v.’360K $79 

T08hiba3’V1.44MB 129 

To8hiba3’/4*720K 109 

HARD CARDS 

PKisHardcardZOMB $520 

PlusHardcard40MB 659 

PlusPasspodZOMB Call 

PtusPasspod40MB Call 


Kurta Tablets Call 

SummaGraphics Call 

MICE/SCANNERS 

Complete Scanners $178 

Daiacopy Call 

HP ScanJet Call 

Logitech Clear Call 

Logitech HiRes Call 

Logitech PS/2 Call 

Logitech Scanman Call 

Logitech Serial 68 

Microsoh Bus w/Paintbrush 92 

Microsoft Serial w/Paintbrush 92 

Panasonic FX-RS 505 Call 

MONITORS 

AM0EK410 $145 

Qoldsiar Amber w/Swivel 79 

MagnavoxRGB 255 

NEC GS Amber Call 

NEC Monograph w/Card Call 

Princeton Max 12 138 

Princeton Max 15 Call 

Samsung TTL Amber 76 

Samsung Flat 89 

Samsung RGB w/tllt 249 

Sigma Lazerview Call 

Vlklr>o 


TMQCardrive20 329 

TMQCardrive30 349 

TMQCardriveSO 515 


Viking 1 689 

Viking 10 Color 2389 

Viking 2400 1289 


CIRCLE 171 ON READER SERVICE CARD 


FREE SOFTWARE! 

Purchase over $100 artd receive one of these 
disks absolutely FREE! Purchases over 
$250 get two tree disks, over $400 get three, 
or get all four disks when your purchase is 
over $500! 

1) MIXED BAG. 2) PC-WRITE. 

3) FONT-SET. 4) DR. DATA LABEL. ^ 

M^REHOUSCO>5m 


No Charge for 
MasterCard or Visa 



TERMS 


Shipping on most software is $5.00. 
AZ orders * 6.7% sales tax. 
Personal/company check allow 
fourteen (16) days to clear. We 
accept purchase orders from 
authorized institutions for 3.5% 
more than cash price- Atl rehirrts are 
sutHecttoourapproval Therewiilbe 
a 20% restock fee. All prices are 
subject tp change. Due to copyright 
laws we cannot take back any open 
soRware. 


• All Prices are subject to change 

• We do not guarantee compatibility 

• We stock all available products. 

• We welcome international accounts. 


Phone Hours Monday thru Friday 6 30 a m -9:00p.m MST 
Saturday 9:00 a m -SOOp.m MST 
Technical Support 1-800-421-3135 
Call our 1-800-421-3135 within the USA and Canada 



INTRODUCING 

DAIALAN 

The Performance Champion. 


^^Jelwork your PCs wiih DATALAN 
and get full compatibility with the 
software and PCs you want to use plus 
the speed you need. In benchmark tests, 
the DATALAN network offered 
substantially higher performance than 
Novell’s proprietary PC network.* 
DATALAN proves you can have a 
networic that combines speed and full 
IBM and Microsoft compatibility. As 
your needs grow, you can upgrade your 
DATALAN network to include 
dedicated high-performance file servers 
and up to 2SS users. 

And the performance champion is 
available today. From Datapoint. 

Take advantage of the DATALAN 
network offer for just $1295.'^ 

You’ll receive a complete three-user 
network including: 



Three network adapter cards 
Three NETBIOS modules 
Four-port passive hub 
DAT ALAN/4 software 
Complete documentation, including 
a videocassette on planning and 
installing your DATALAN PC 
network 


$ 


00 


1295 

Complete 

Network 

Price 


Just add your PCs and the optional 
cables and DATALAN is ready to 
provide you with network performance 
and compatibility. 

Try DATALAN in your office 
for 30 days risk-free! 

If you’re not completely satisfied, 
return the package for a full refund. 

Use VISA. MasterCard, or a corporate 
purchase order to place your order. 

For immediate shipment, call 
1-800-DATALAN. Or write to: 

Mike Basehart 
Datapoint Corporation 
9725 Datapoint Drive 
San Antonio. Texas 78284 


D 

DMAPOINT 


* DATALAN with dedicatee file server vs. Novell SPT with dedicated file server 
t Plus tax and harxfling charge. 

Datapoint and the 'D' logo are trademarks of Datapoint Corporation, registered in theU.S Patent and Trademark Office DATALAN is a trademark of Oatapomi Corporation 
Microsoft IS a trademark of Microsoft Corporation. Novell is a registered trademark of Novell. Inc. IBM is a registered trademark of international Busirtess Machines Corporation. 
0 1 988 Datapomt Corporation 
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STATISTICAL ANALYSIS • FORECASTING 



FORECASTINQ 


V Forecasting differs in many ways from 
general statistics. It is especially con- 
cerned with how data changes over time 
and how it will evolve in the future. It as- 
sumes that the processes underlying the 
data will continue into the future, so that 
past experience can be extrapolated to pro- 
vide forecasts. 

A good forecaster is pragmatic, using 
whatever works to give a good forecast. 
Thus, packages designed for forecasting 
allow methods and models that may 
amount to, from the point of view of con- 
ventional statistics, a witch’s caldron of ad 
hoc techniques. 

To test a forecast procedure, users gen- 
erally perform ex post facto forecasting, 
whereby some of the actual data is set aside 
while a forecast is developed. The “fore- 
cast” and actual are then compared to see 
how well the method works. The ease with 
which such data manipulation and com- 
parison can be carried out is important for 
users of a forecasting package. 


AutoBox Plus 


WAWoBox Plus. Version 2.0, is a so- 
phisticated time-series analysis program 
that offers both automatic and user-defined 
ARIMA fonxasting methods. In addition 
to utilizing the standard Box-Jenkins 
methodology. Automatic Forecasting Sys- 
tems’ $1,195 program offers intervention 
detection and transfer-function capabili- 
ties. Also itKluded with the program are 
modules for moving average, exponential 
smoothing, trend curve, and basic regres- 
sion analysis. 

Internal data management is quite prim- 
itive in AutoBox Plus. The user can enter 
series directly, but carmot list the series or 
execute any but the most simple arithmetic 


transformations. However, with a reliable 
text editor, the user can edit data from any 
source and make it available for ASCII im- 
port to AuroBox/’/its. Automatic Forecast- 
ing Systems promises to include more- 
advanced editing capabilities in the next 
release. 

Although AutoBox Plus is designed for 
ARIMA-based modeling and forecasting, 
it can report descriptive statistics on data 
samples containing fewer than 300 obser- 
vations. When running through the eco- 
nomic forecasting task, the package per- 
formed the basic regressions without any 
correction for autocorrelation. However, 
AutoBox Plus performed admirably at 
forecasting through the use of ARIMA 
methodology. 

To evaluate this program, we concen- 
trated on comparing AutoBox Plus’s capa- 
bilities as an automatic forecasting algo- 


iji; FACT 
cftS F I L E 

AutoBox Plus, 

Verskm 2.0 
Automatic Forecast- 
ing Systems Inc. 

P.O. Box 563 
Hatboro, PA 19040 
(215)675-0652 
List Price: For full system including five 
modules. SI . 195; individual modules: Auto- 
Box. $995; Boxx. $695; SIMBoxJ. $195; 
AFSEZF. $195; AutoBJ, $595. 

Requires: 400K RAM. DOS 2.0or later. 

In Short: AutoBox Plus offers complete 
Box-Jenkins single-equation modeling, in- 
cluding both automatic and nonauiomatic 
modeling. Three types of nxxiels are support- 
ed; ARIMA, transfer function, and interven- 
tion. Also included is a time-series simulator, 
that creates artificial time series according to 
a user-defined ARIMA or transfer function 
equation. Not copy protected. 

CiRCLEasaONREADEflSEBVtCECAftD ~ 



rithm versus a nonautomatic forecasting 
algorithm. Indeed, the user’s ability to 
choose between automatic and manual 
forecasting modes is one of the program’s 
best features. 

The automatic method is based on an 
efficient expert system that will determine 
the optimum model specification for a giv- 
en time series. This method uses standard 
Box-Jenkins criteria, as well as sophisti- 
cated diagnostic procedures for testing suf- 
ficiency, invertibility, and necessity in the 
identified rtKxlel. By allowing the user to 
bypass the interactive mode and to fully 
program automatic modeling and forecast- 
ing through AutoBox Plus's batch facility, 
the automatic approach is made even more 
powerful. Since the analyst can override 
the automatic mode, AutoBox Plus pro- 
vides a marvelous medium for testing 
theory. 

The more advanced user will be im- 
pressed by this program’s ability to pro- 
vide full transfer-function modeling for 
more than one input series, as well as an 
option for detecting structural shifts in a se- 
ries by testing for intervention. Another 
unique feature of AutoBox Plus is its data 
simulation module. Within this module, 
the user can simulate time-series data 
based on one of three general classes of 
models: univariate ARIMA, transfer func- 
tion, or vector ARIMA. 

Also of great use to a sophisticated ana- 
lyst are AutoBox Plus's batch and custom- 
izing facilities. Using these facilities, you 
can save time during automatic modeling 
procedures by setting your own defaults 
and bypassing much of the program’s in- 
teractive mode. 

AutoBox Plus is highly recommended 
for someone in need of an easy-to-use, yet 
sophisticated, time-series modeling and 
forecasting package. — Anthony J. TUke 


Autocast II 


"Finding a forecasting package that’s 
slicker and better designed than Autocast 
II, $495 from Levenbach Associates, 
would be difficult to do. As far as analyz- 
ing future trends and seasonal cycles goes, 
this package has it all. 
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iV FACT 
llil F I L E 

Autacasl // 

Levenbach 
AsMiciales Inc- 
1 03 Washingltm Si . . 

#348 

Morristown. NJ 07960 
(201)28.3-9248 
(2011 267-9269 
l.isl Price; S495; Batch I . $2,900; Batch 2. 
$2,900, 

K«|uir«: 5 1 2K R.AM . IX).S 2.0 or later 
In Short: A sophisticated, versatile firrccast- 
inp package. Even the narst discriminating 
user IS likely to he impressed .Asa forecast- 
ing package. Aurrwtr.vr// has got everything. 
Nm copy prt«c*cicd. 

CmCcfB5TQNHeADerrsCRVICk(>ttD 


Installing the software is simple. Auto- 
casi II automatically determines what 
hardware you’re using and configures it- 
self to suit. Your equipment determines if 
you'll buy the version for systems with a 
math coprocessor or the one for systems 
without it; in either case, the program sup- 
ports a mouse and monochrome and all 
color graphics standards up to VGA. Be- 
cause the program is completely loaded 
into memory, it runs equally well on both 
floppy disk and fixed disk systems. 

Using Aulocasi II is almost as easy as 
installing it. The program is tun via well- 
designed menu and submenu screens. You 
can use function keys, number keys, or 
highlight bars to make your choices. Since 
the program's default is automatic fore- 
casting mode, all you have to do to prepare 
a forecast is feed data into the program’s 
editor and then chose F3 or Aulocasi II on 
the main menu. 

The package’s .spreadsheet-style editor 
makes entering data a pleasure. 'The editor 
allows you to import .WKS and .WKI 
files directly; although files are limited to a 
maximum of 500 data items, you can fore- 
cast using any subset of a larger file’s data. 

Aulocasi II will lest your data for .sea- 
sonality, ehoose an appropriate model, 
and then run the analysis. The program re- 
lies on exponential smoothing to produce a 
conservative and reliable foteca.st. 

The forecast plot is nothing short of 
slick. On an EGA monitor, different colors 


distinguish actual data, fitted data, and the 
forecast. Unfortunately, Aulocasi II 
doesn’t support color printers, so a printout 
of the graph won’t have the same impact. 
The available summary reports are well 
designed and provide model-fitting data, 
fitted values, error and trend figures, and 
forecast values. 

You can print either the summary re- 
ports or the foreca.st plot to a variety of 
popular printers, incluifing all Epson mod- 
els, IBM Proprinters. and the HP LaserJet 
II. If you’re using the Epson or LaserJet II, 
you can also select modes or dots per inch 
(dpi). 

Aulocasi ir^ utility really becomes ap- 
parent when the program is tun in manual 
mode. This is done by choosing the Pa- 
rameters option on the main menu. Param- 
eters allows you a wide range of modeling, 
simulation, and analysis choices, without 
turning the process into a tedious night- 
mare. Since a single model may not yield a 
reliable trend, the value of being able to 
choo.se from 1 2 different types of models is 
obvious. 

The program gives you control over the 
full range of statistical methods used, in- 
cluding probability distribution, confi- 
dence limits, variance analysis, and auto- 
correlation analysis, as well as a full range 
of data transforms. 

The whole process is supported by the 


Installing Autocast 


II is simple- 


and using it is 


almost as easy. 


concise manual. It includes a short, step- 
by-step section that’s enough to get anyone 
up and running in automatic mode in less 
than 15 minutes. The remainder of the 
manual contains detailed instructions on 
all the menu choices, sets forth the logical 
and mathematical basis for those choices. 


and includes a number of excellent exam- 
ples and tutorials. 

Don’t expect to get much out of the 
manual if you don’t have a background in 
statistics, though. Although a novice could 
use automatic mode to produce a reliable 
foreca,st, anyone lacking experience won’t 
get beyond that. 

Users who have to make many fore- 
ca.sts could find two separately available, 
high-speed versions of Aulocasi II useful. 
Both versions, Balch I ($2.9(X)) and Batch 
2 ($2,9(X)), perform automatic forecasting 
of all data files in a subdirectory. Balch I is 
designed to work with files downloaded 
from mainframes, and it requires those 
files to be in Aulocasi II or ASCII format. 
Balch 2 is designed to work with data 
stored in .WKS or .WKI files; it produces 
hard-eopy output only. 

Aulocasi //’s sophistication and versa- 
tility are unsurpassed. Sophisticated users 
will have to go a long way to match the fea- 
tures and ease of use this package of- 
fers. — ^Walt Rowinsky 


Forecast Master - --''ilv 

: I 

About 5 years ago the Electric Power 
Research Institute (EPRI), a nonprofit or- 
ganization serving the electric power in- 
dustry. contracted with Seientific Systems 
to write a personal computer forecasting 
package. The resulting product. Forecast 
Master, was a PC Magazine Editor's 
Choice in the August 1986 review of busi- 
ness forecasting software. It was cited as a 
‘ ‘highly advanced program that can also be 
operated from menus.” 

At the time of its introduction. Forecast 
Master, with its simple menus, context- 
sensitive help screens, and powerful statis- 
tieal technique, surpassed many of the 
higher-priced, harder-to-use mainframe 
statistical packages then available. And 
while Forecast Master, Version 2.0, 
priced at $595, remains a powerful fore- 
ca.sting tool, in the 2 years since its last ma- 
jor release, the competition has overtaken 
this product in terms of ease of use, sophis- 
tication, and price-performance ratio. 

Indeed, Robert L. Goodrich and Eric 
Stellwagen, the authors of Forecast Mas- 
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Mahe expert business forecasts in minutes— 
with Lotus^and Trendsetter Expert s 


Business forecasts drive 
business decisions. Better 
forecasts mean better 
decisions. 


How many units will be sold? 

How many parts to order? How L_ 
many assemblies to manufacture? 

How high will expenses be? How many 
students will register? How many rooms 
will be rented? How much cash will be 
needed? How do you know? 

You can hire a forecasting expert. A statis- 
tician who may use Auto-correlation, Brown's 
Double Exponential Smoothing, and Linear 
Regression Analysis. And then apply exper- 
ience and judgment to arrive at your forecast. 
In a day, or maybe a week. For $1CX3 an hour. 

Or you can buy a forecasting expert. The 
T rendSetter Expert. It does the same thing. 

In minutes. For $149. Period. 


Typa: I 

First Actual: 
Conf ia«n«a 
Laval: 

Intorvol : 

Std Oaviotion; 

Miniaun: 

noKiinia: 

Trand Uina Slopi 
Entlra Ronga; 
Half: 
Saaconolity 
Auto(*}: 



Make expert buslmss forecasts. Verity forecasts 
made by others. In four easy steps. 

Start with history data, such as monthly sales for the 
last two years, on a Lotus 1-2-3® or Symphony® worksheet. 
Then invoke the Trendsetter Add-in. and: 

O Show Trendsetter where your data is, 

0 Tell it how far in the future to forecast, 

© Show it where to put the results, and 
O "Go". 


Satisfaction guaranteed, or your money back!’ 

Don't misunderstand. No forecasting method is perfect. 
But Trendsetter Expert will help you make better forecasts 
than you do today. Guaranteed. Or your money back.* 

So don't wait! Make an expert business decision right 
now. So you can make expert business forecasts in the 
future. Buy T rendSetter Expert. 

Only $149! 

To order, or for more information and the 
name of the dealer nearest you, call: 


Trendsetter puts results directly on your worksheet, 
showing upper and lower bounds for the forecast plus other 
measures of statistical accuracy. The manual explains what 
they mean. You can easily modify forecasts with Lotus to 
reflect your own judgment. T rendSetter even writes Lotus 
macros so you can graph your forecasts at the press of a key. 

That's it! With Add-in convenience. 

Trendsetter Expert makes consistently 
better forecasts. Here’s how. 

Trendsetter Expert uses time-series extrapolation 
techniques to forecast future values based on the past. 
Proprietary expert-systems logic examines the history 
data and combines several sophisticated statistical 
analysis techniques to produce the forecast. Trendsetter 
Expert even allows for seasonality to accommodate, for 
example, yearly holiday sales peaks. 

Just how good are Trendsetter Expert forecasts? 
Superlative! In a widely respected forecasting compe- 
tition, 24 different forecasting methods were pitted 
against 111 sets of diverse real-world data. Using the 
same data. Trendsetter produces more accurate fore- 
casts for 88% of the test cases, and better than the 
average tor the rest! (Details available on request.) 


800-325-9035 

In Mass., call 508-366-1122. 

*l( you aren't satisfied for any reason, return TrendSetter for a refund (if 
purchased directly from Concentric or an Authorized Reseller). 
Trendsetter Expert works as an Add-in with 1-2-3 Releases 2 and 2.01. 
and with Symphony Releases 1.1 arid 2.0 on IBM« PCs and compatibles 
with PC-DOS 2.1 or later and a hard disk. 5.25" and 3.5” diskettes 
included 

Another timesaving tool from the authors of 
R&R Relational Report Writer® for dBASE® and R&R 
Worksheet Report Writer" for Lotus. 


Concentric Data Systems, IrK. 

18 Lyman Street Westboro, MA 01581 


Trend-S etter 

■ X P C K T 


Trademarks TrendSetter. TrendSelter Expert. R&R Releiional Report Wnter. RSR Workstieel Report Wnter by Concentrrc Data Systems. Inc Lotus, t-2-3. Symphony by 
Lotus Oevelopmeni Corporation. dBASE by Aahton-Tate IBM by International Business Machines Corporation 
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Forecast \faster. 

Version 2.0 
Scienlific 
Sysiems Inc. 

(>ne Alewifc PI. 

Cambndgc. MA 0214(1 
(617)661-6.164 
List Price: S595; academic single cc^y. 
$350 (site licenses available). 

Requires: 512K RAM;CGA. EGA. VGA. 
or Hercules compatibility; DOS 2.0 or 
later. 

In Short: Forecasi Muster is a sophisticated 
forecasting package few the professional stat- 
istician. Pnifessionals and mathematicians 
will like the freedom in this full-btxJied pro- 
gram to ch(X)se options instead of having to 
rely on imposed options. Supports the 8087 
and 80287 cop«txes.sors. Not copy protected. 

CtfCLEWONREACiCRSERVICeCARD 
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ter, left Scientific Systems in 1986 and 
went on to write the innovative Forecast 
Pro (see review). They now have a con- 
tract with EPRI to write Forecast Master 
Plus (probable release this year), a pack- 
age to which Scientific Systems holds no 
rights. Considering this, and that there are 
no current plans to upgrade Forecast Mas- 
ter, one would be h^-pressed to justify a 
purchase from Scientific Systems without 
a need for some of the package’s special 
functions. 

Forecast Master features a comprehen- 
sive set of statistical techniques for multi- 
variate and univariate time-series forecast- 
ing, including state space forecasting. 
Box-Jenkins, exponential smoothing, 
Bayesian vector autoregression, curve fit- 
ting, Autopro regression, and seasonal de- 
composition. Two additional techniques, 
both suitable to the needs of the electric 
power industry, are available: VPR (vari- 
able parameter regression) and ARCH (au- 
toregressive conditional heteroscedastic) 
models. 

Forecast Master has an annoying habit 
of asking for a carriage return for nearly 
every command entered. “Confirming” 
carriage returns are best left to important, 
dangerous, and irretrievable actions like 
reformatting your hard disk, not for con- 
firming a menu choice. 

The package also fails to support many 


of the PC’s special function keys. For ex- 
ample, the Del key won’t delete a variable 
name; you must overwrite using the 
Spacebar. And only the Tab key will move 
you among the menu choices — the arrow 
keys will not work. 

The menus are easy to follow, and the 
pop-up help screens explain complex sta- 
tistical concepts, but still you must have an 
advanced understanding of forecasting to 
use this product properly. 

As with other forecasting packages, 
your first step is to import your data files. 
Forecast Master allows ordy one file for- 
mal, a single lime series in ASCII format; 
if your data is held in a database or spread- 
sheet, you must individually write each 
variable to a separate .PRN file. 

Time-series data must have a reference 
to time. This is accomplished by making a 
KEY file containing the calendar and a 
brief description of the variable. 

If you wish to transform the variables in 
your forecast, you must do so in the 35- 
character field allowed on the input screen. 
Even a relatively simple formula to calcu- 
late the percentage change between ele- 
ments of a variable: 

_%SALES = (SALES-SALES[-1|) 
/SALES1-1]*100 

requires 39 characters. If you shorten the 
variable names to “_%X”, your graphs 
and reports will display “_%X” instead of 
"_%SALES”. 

Trying to build a formula one step at a 
time fails as a work-around since you can- 
not use a defined variable (one beginning 
witha” “) in another formula. Yet there is 
a solution. Forecast Master does let you 
write a defined variable to disk as a file. 
You may refer to that file by its filename, 
(%SALESD1F, for example) within Fore- 
cast Master and not lose the descriptive 
name on your graphs or table results. 

Forecast Master requires that the de- 
pendent variable appear first in the list of 
variables. This is awkward when you de- 
cide you must perform a transformation on 
the variable. You then overwrite the origi- 
nal variable with the new definition. To its 
credit, however, the package does allow 
use of your favorite ASCII editor from 
within Forecast Master to modify your 
data files. 

Interestingly enough, since Forecast 
Master was written by the same authors as 


Forecast Pro, the file structures and key 
files are identical, and an upgrade to Fore- 
cast Pro would be smooth. Something for 
Scientific Systems to think about, per- 
haps? — Robert C. Ullrich 



Forecast Plus 


W Walonick Associates’ Forecast Plus is 
designed for users who know something 
about forecasting. At $595, Version 2.1 
offers access to a number of data analysis 
and forecasting methods, with consider- 
able flexibility for the user to set control 
parameters. 

Using Forecast Plus is not trivial. The 
programs, which were written in BASIC, 
use a menu structure wherein the user sup- 
plies numeric choices to select the action to 
be carried out. Once a method is selected, 
the user may have to respond to a number 
of questions to select options. While de- 
faults are provided, checking each one can 
be tedious. We think the process for setting 
the choices could be streamlined, but pre- 
fer the Forecast Plus mechanism to one 
that hides the choices from the user. 

In plotting, the accent is also on techni- 
cal capability. The provision of a number 
of plots for each method allows for a fairly 
complete analysis of the situation. These 
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Forecast Plus, 

Version 2.1 
Waloniuk 
Associates Inc. 

6500 Nicollet Ave. 

South 

Minneapolis. MN 55423 
(800) 328-4907 
(612) 866-9022(inMinn.) 

List Price: $595 

Requires: 256K RAM, DOS2.0or later. 

In Short: Forecast Plus is a fairly complete 
forecasting package, designed for the serknis 
user who urxlerstands the methixls and UifTi- 
culties of forcca-sting. It allows detailed ex- 
ploratory and forecasting analysis, with auto- 
matic execution of batched instructions. Not 
copy protected. 
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Why Pay More? 


‘‘You can have the power and performance 



ALTEC-XT / 10 TURBO 
SYSTEM $595.00 

• 80ee-1 PROCESSOR 
•4.77/10 MHz DUAL SPEED 

• DA|i 

• 1S0W POWER SUPPLY 
*1 SERIAL/1 PARALLEL/1 

GAME PORT 

• CLOCK / CALENDAR W / 
BATTERY BACKUP 

•■44CEY KEYBOARD 
•360K FLOPPY DRIVE 

• PHOENIX BIOS 


ALTEC-286/10 $ 875.00 
ALTEC-286/12 $ 975.00 
ALTEC-286/16 

• 80286 PROCESSOR RUNNING AT 
6/10 OR 12 OR 16 MHz 

•512KRAM 

• 60287 SUPPORT 

• DUAL HDD/FDD CONTROLLER 

• CLOCK/CALENDAR WITH BATTERY 
BACKUP 

• 200W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL PORT 
•1.2MB FLOPPY DRIVE 

• ENHANCED 101 KEYBOARD 

• PHOENIX/AWARD BIOS 


ALTEC ZIP -386/16 $1795.00 
ZIP -386/20 $1995.00 

• 60386 PROCESSOR RUNNING AT 
6/8/16 OR 20 MHz 

•1MB RAM (EXPANDABLE TO 6MB) 

• 80287 / 80387 SUPPORT 

• DUAL HDD/FDD CONTROLLER 

• CLOCK/CALENDAR W/BATTERY 
BACKUP 

• 200W POWER SUPPLY 

• 1 SERIAL/1 PARALLEL PORT 
•1.2 MB FLOPPY DRIVE 

• ENHANCED 101 KEYBOARD 

• PHOENK/AWARD BIOS 


of the IBM PC/AT for half the price/’ 


TO ORDER, CALL 800-255-9971 

International inquiry ; 213-888-9100 
Technical support ; 213-888-0269 
FAX : 213-888-6687 

*AI1 PrIcM and apaclflcatlont ara aubjact to changa without notica. 
*ALTEC can not ba raaponalbla for arrort In typography or photography. 



ALTEC 

Technology Cofp. 


5751 Rlckenbacfcar Road 
LoaAngalas, CA 90040 
MON-FRI 94 
SAT 104 


•Wa ratarva tha rigM to aubatituta aquivalant parla. 
•All brand o( product namaa ara trademarka or ragla- 
tarad tradamarka of thair raapactivo company. 
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ATTRACTIVE ALTERNATIVES: 
LOTUS 1-2-3 ADD-ONS 


Lotus 1-2-3 gives you the ability to 
calculate basic statistical measurements, 
such as standard deviation and variance, 
using built-in commands. However, if 
you need to perform a more sophisticated 
analysis, you must enter complex statisti- 
cal fomtulas by hand. Fortunately, there 
exists an alternative to this tedious task in 
the fomi of Loiivs I -2-3 add-on packages. 

Add-on packages can save you both 
time and money. They can save you time 
by freeing you from the need to enter 
complex statistical formulas and by al- 
lowing you to use data you already have 
saved in L/>lus 1-2-3 format. And, if one 
of these packages meets your needs, it is 
an inexpensive alternative to standalone 
statistical analysis packages, which often 
cost several times as much. 

In essence, all of these packages work 
in the same manner. After loading Urns 
1-2-3 and a statistical analysis template, 
you input the data you want analyzed. 
The appropriate calculations arc auto- 
matically performed, and the results arc 
presented in table form. In addition, 
these packages let you view the results 
graphically. 

The various add-ons can be distin- 
guished by the way they use menus, the 
types of analyses they can perfonn. and 
the quality of their user diK'umentation . 

Forecast! for 1-2-3 

Forecast! for 1-2-3. $145 from Intex S(v 
lutions. is extremely ea.sy to use. but as 
its name implies, is designed to perform 
two broad statistical procedures — time 
series analysis and regression analysis. 

A time-series worksheet in Version 
2. 1 allows you to analyze up to 1 50 peri- 
ods of historic data with equal time inter- 
vals between each data point, and to gen- 
erate foreca.sts based on that information. 
Manipulating data to define trends and 
analyze residuals, adjusting for .seasona- 
lity, perfomiing decomposition analysis. 


and exponential srmxrthing are easily ac- 
complished by following examples in the 
user manual. However, results of fore- 
casting using seasonal data may be im- 
precise because they require you to make 
assumptions abttui seasonal factors, 

A multiple-regression worksheet per- 
mits you to determine statistical relation- 
ships between one dependent variable 
and up to ten independent variables. You 
can create a new variable from existing 
independent variables or from a formula, 
a useful capability. 

Both worksheets can display data, 
trends, and residuals on-screen, an espe- 
cially helpful analytical tool. Worksheet 
screens are standard, and although not 
difficult to read, would be more mean- 
ingful if you could customize them. 

Forecast! for I -2-3 is supported by an 
excellent user manual which contains 
several sections that can enhance your 
knowledge and comfort with stati.stical 
analysis. The manual also helps you 
learn the program, by guiding you 
through several examples. If your statis- 
tical-analysis needs are limited to time- 
series and regression analysis, Forecast! 
for 1-2-3 is a gixxl buy. 

Add a Stat and Multifit 

Add a Stat and Multifit. both from Aba- 
cus Scientific Software Company, fea- 
ture many similar functions. 

Add a Stat. $79.95, provides pro- 
grams for linear regression, t-tests. chi- 
square, Poisson, analysis of variance, 
and error bar plots. When performing 
any of these tests, you must input pairs of 
data in ascending order. Otherwise, data 
has to be entered into a separate work- 
sheet, sorted, and then reentered into the 
main worksheet. 

Multifit. $89.95. performs multiple 
regressions, trend analysis, and linear ex- 
ponential smoothing. If you don't enter 
data in ascending order when using trend 


analysis, several additional steps are nec- 
essary before it can be loaded into the 
worksheet. Unfortunately, the benefit of 
this analysis as a forecasting tcxil is mini- 
mized because the program is capable of 
projecting values only one period into the 
future. 

The value of using the multiple-re- 
gression analysis is nuxleratcd by the 
program's limitation of only being able 
to use three independent variables to de- 
scribe a dependent variable. However, 
Multifit's ability to pnxluce a matrix of 
the correlation coefficients between all of 
the factors is an attractive feature. 

Screen and summary reports used 
throughout the programs are confusing 
because they require you to page through 
several screens to view all the infomia- 
tion. And they appear sloppy because 
they include a great deal of extraneous 
data. Each package includes graphing ca- 
pabilities, but the number of steps in- 
volved to produce a graph reduces the 
positive contribution it makes to analyz- 
ing test results. 

Add a Stat and Multifit share a single 
user manual. The material does little to 
advance your knowledge of either statis- 
tics in general or. more importantly, your 
ability to effectively use the software. In- 
stead of step-by-step examples of how to 
load and manipulate data and then inter- 
pret the results of the varitnis worksheets, 
examples in the manual present data and 
the results that would be expected by u.s- 
ing the statistical method being dis- 
cussed. 

Stat-Packets 

Stat-Packets. from Walonick Asso- 
ciates. consists of 23 separate mixlules. 
each of which performs a different statis- 
tical analysis. Modules are priced at 
$24.95 each, or you can buy prepack- 
aged bundles of mixlules that apply to a 
specific business sector — such as Mar- 
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keting Research. Manufacturing, 
Heallh/Medical, Forecasting or Sci- 
ence/Enginccring — for $89.95, 

After a particular module, you must 
specify which worksheet you want to 
use, select what type of analysis to per- 
fonn, indicate the range of data to use, 
and select which options to employ in a 
given analytical procedure. The module 
then presents a comprehensive analysis 
of the test being u.scd. and you can see the 
results displayed in graph form. 

Walonick As,sociales provides a sin- 
gle manual, divided into two broad sec- 
tions. for all 23 mrxlulcs. The first part 
intixKiuces you to the main components 
of the system and leads you through the 
process of designing and analyzing 
worksheets. The second section address- 
es each of the 23 mixlulcs in greater de- 
tail. Also included in this section is a 
guide as to who might use a test and for- 
mulas. However, the manual doesn’t in- 


clude specific examples of how to use 
each of the mrxiules. 

Slal-Packel modules are a logical 
choice for someone who regularly per- 
forms a specific type of statistical analy- 
sis. However, if you perform a wide vari- 
ety of statistical analyses, the cost of 
buying multiple modules should be 
weighed against the cost of more-com- 
prehensive packages. 

IN .SUMMARY Low-cost add-ons 
have always been attractive to Lotus 
I -2-S u.scrs, and those for statistical anal- 
ysis are no exception. These relatively 
inexpensive packages don't enable you 
to perfonn the depth of procedures that a 
high-priced standalone package does, 
but if you are familiar with Lotus 1-2-3 
and your needs are mtxlest, one of these 
packages may be all you need. 

— Frank M. Smith and 
Thomas A. Meyers 


permit seassonal variability to be highlight- 
ed and heterosceda-sticity (changing vari- 
ability of data over time) to be uncovered. 
One aspect of these plots we didn't like, 
however, is that the time plots ate split 
across several screens. While this results in 
accurate plots, it makes it very hard to use 
the screen displays for viewing the data 
since the complete picture cannot be seen 
in a single display. 

The plots can be printed or saved to a 
file. Serious foteca.stets generally want to 
compare a number of plots at once by 
printing them out and pinning them on the 
wall; Forecast Plus serves this need. With- 
out a separate screen-capture program, 
you can send only low-resolution "printer 
plots" to the printer. It is not simple to plot 
two series on the same graph — necessary 
if forecasts and residuals are to be com- 
pared quickly. 

Forecast Plus's data entry has some 
minor annoyances. In fact, in one test an 
accidental mi.skey caused the program to 
stop with an "Overflow" error message. 
The data entry part of any program should 
be robust to u.ser errors. While the data en- 
try program is not overly difficult to u.se, it 
isn't the Lotus /-2 -3-type of entry that the 
world is moving toward. 

Data transformation could be improved 
by including more functions, such as per- 
cent change. In contrast, missing values 
are handled in a relatively sensible way, 
and the options for trading-day adjust- 
ments arc quite rich. 

Forecasters generally drop .some of the 
recent data and try to sec how well a meth- 
ixi will “foreca.st" it. Such ex post facto 
forecasts and comparisons were not easily 
made in Forecast Plus, a weakness we 
consider quite severe in a package with 
otherwise strong forecasting features. 

One of the major strengths of Forecast 
Plus is the choice of methods included. In 
particular, the inclusion of the SABL (sea- 
.sonal adjustment-Bell Laboratories) “ro- 
bust" seasonal decomposition methrxi is 
useful as a counterpoint to the traditional 
Census X- 1 1 decomposition, also includ- 
ed. However, the manual provides only a 
secondary reference to SABL, which uses 
mnning medians rather than moving aver- 
ages as a mechanism for finding trends, 
SABL is an outgrowth of considerable sta- 
tistical research into robust methods. 
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Forecast! for I ’2-3, VersUm 2. 1 

Stat’Packets 

Inicx Solutions Inc. 

Walonick Assiviates, Iik'. 

16) Highland Avc. 

6500 Nicollet Avc. South 

Needham, MA 02194 

Minneapolis. MN 55423 

(617)449-6222 

(612) 866-9022 

List Price: SI 45 

(800)328-4907 

Requires: 3H4K RAM; two disk drives; 

List Price: 23 analysis nuxlules: data list- 

DOS 2.0 or later; Urns !-2-3. Release 2.0 

cr. frequencies, multiple response, cros.s- 

or later, or Sxmplumx 1 .2. Not copy pro- 

labs. bannerN. descriptive statistics, break- 

lected. 

down, l-test, correlation, linear & nonlinear 

CinClL eTt ON READER SLRViCt. CAftO 

regression, stepwise multiple 


regression, pmbit regression, principal 

Abacus Scientific Siiftware 

components analysis, faettv analysis. 

4521 Campus I>r. #l 1 1 

ANOVA. quality control (X-bar & R). ex- 

lA’ine.CA927l5 

ploralory data analysis, trend forecasting. 

(714)786-6264 

sea-sonal fo(ecu.sting. census X- 1 1 


decomposition. SABL robust dccomposi- 

AddaStai, Version 2.0 

lion, gcncraii/cd adaptive filtering, and 

List Price; S79.95 

Box-Jenkins analysis. $24.95 each; 

CIRCa. 678 ON READER bf HViLE. CAPb 

5 pre-packaged market bundles, or any 


combination of six different packets. 

MuUifii, Version 2.0 

$89,95 each. 

List Price: S89.95 

Requires: 256K RAM;two disk drives; 

LiPi'.Lt 677 '.3N READER SERVICE CARO 

IX)S 2.0 or later; Lotus J-2-3. Relca.se 

Required: 384K RAM;twodisk drives; 

1 .Oor later, iyr Symphony. Not copy pnv 

DOS 2.0 or later; 1-2-3. Release 1 A 

tected. 

or later. Not copy protected. 

CinCa 6760N READER SERVICE CARO 
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which work well despite contamination of 
data with outliers. It seems that it is neces- 
sary to carry out forecasts from decompo- 
sition models “manually." 

We did not find mention of the Kalman 
filter methods that have begun to migrate 
from engineering to other fields of study. 
Nor are multivariate (multiple, simulta- 
neous variables) forecasts possible. Non- 
linear models, a subject dear to us person- 
ally, are also not treated. 

The Forecast Plus manual provides a 
number of aids to the choice of methods, in 
particular, a table of methods entitled 
“Choosing an Appropriate Technique” 
and a “Technical Reference” to the meth- 
ods. A good bibliography is included. 

Forecast Plus features a batch process- 
ing mode with which the user can store a 
set of commands to be processed. This al- 
lows a series of analyses and forecasts to 
be prepared off-line. In the situation in 
which a user must prepare periodic updates 
to reports (of production or sales figures, 
for example) it is clear to us that this is the 
way to proceed. And the package process- 
es data at an acceptable speed, even on a 
plain-vanilla PC. — John C. Nash and 
Mary Walker-Smith 


Forecast Pro 


^FWhat business forecaster wouldn't 
like to have master statisticians Robert 
Goodrich and Eric Stellwagen looking 
over his shoulder when running an impor- 
tant economic forecast? Forecast Pro, 
Version 1.10, doesn’t include authors 
Goodrich and Stellwagen in the shrink- 
wrap of this $495 expert system, but you 
feel their presence. 

The rule-based expert system guides 
you every step of the way through the com- 
plex world of advanced forecasting. It 
automatically chooses the best forecasting 
technique and recommends variable trans- 
formations to improve the forecast's accu- 
racy. It skillfully uses pull-down menus to 
place you at the next logical menu selec- 
tion throughout the process. 

The authors chose the Schwarz criteri- 
on to determine the best model for your 
data but provide seven other criteria for 
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Forecast Pro’s expert 
audit trail biilds in ex- 
pert-system advice to 
help cMannine the op- 
timal toneatt model. 


judging the accuracy of the forecast. The 
intelligently designed expert system al- 
lows anyone to produce accurate forecasts 
and provides the expert statistician with the 
information and freedom to choose alter- 
native forecasting models. 

Forecast Pro's techniques ate a subset 
of those in Forecast Master (also written 
by Goodrich and Stellwagen). The meth- 
ods selected for Forecast Pro were based 
on their usefulness to business forecasting. 
The algorithms and user interface were im- 
proved, a batch capability was added, and 
a rule-based expert system was developed . 

The authors subscribe to the “Heming- 
way mode” of statistical analysis by .stat- 
ing "... for forecasting, simple is better 
unless there is sound evidence that a more 
complex approach will yield returns in 
forecast accuracy.” Complex models pro- 
vide a better fit to the historical data but are 
often poorer forecasting tools. 

Based on this philosophy. Forecast Pro 
includes three carefully chosen statistical 
methods appropriate for business require- 
ments: the Holt-Winter’s family of expo- 
nential smoothing. Box-Jenkins (multipli- 
cative seasonal model), and dynamic 
regression (for multivariate analysis). 

Forecast Pro accomplished our fore- 
casting task heautifully: it chose the meth- 
od to be used and correctly recommended 
that an autoregression (with a lag of 1 time 
period) be used. 

Entries to the audit trail are displayed 
after each stage of the forecasting process. 


These entries show the results of the re- 
gression analysis (mean, standard devi- 
ation. and others), judgment criteria for 
goodness of fit, and recommendations for 
further transformations. Data transforma- 
tions recommended can include inverse, 
inverse square root, logarithm, arxl square 
root. Autoregression lags are recommend- 
ed when indicated by the nature of your 
time-series data. 

Forecast Pro's documentation has one 
section on its operations and two sections, 
tutorial and technical, that succinctly ex- 
plain the complex statistical concepts and 


nrp FACT 
cliS F 1 L E 

Forecast Pro, 

Version 1.10 
Business R>m’ust 
Systems Inc. 

68 Leonard St. 

Belmont. MA()2178 
(617)484-5().5() 

List Price: $49.S (academic and voIuok' dis- 
counts avaiiable). 

Requires: 5I2K RAM;CGA. LGA. VGA. 
or Hercules compatibility; IXJS 2.0 w later. 
Math coprocessor strongly recomnK*ndcd, 

In Short: A powerful fiMecasting package. 
Forecast Pro includes expen-system capabil- 
ity to guide the nonprofessional in ntaking 
business fiwcasts. Suppims the 8087, 
80287, and 80387 coprivessors. Not copy 
pnnccted. 

GIftCLE 6540N RE.ADBH SERVlCt CABU 
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’ I iJA Day in Five Lives: 

Forecasting 


Task 4 


T his test used lime-series analysis tools 
to forecast short-term economic 
indicators. Dedicated forecasting packages 
were tested in greater depth than this, but 
many of the general-purpose packages 
could perform this analysis with varying 
degrees of success. 

The reviewer tried to forecast consumer 
expenditures based on two related 
measures of consumption; general retail 
sales and car sales. 

To analyze the data, we 


# ran a regression on a time series — the 
percentages of change in monthly car* 
sales figures; 

# ran a similar regression on a time series 
for the retail sales data; 

# used an ARIMA (auto-regressive integrated 
moving average) technique to extract 
information from these two time series. 



SmartForecasts H’s 
Explore mode displays 
a histogram and the 
descriptive statistics 
for both measures of 
consumption — retail 
sales and car 
sales — and for 
forecasted personal 
consumption. 


[ ■■ ■ U... , 
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ESP uses a least 
squares regression 
model to forecast 
personal consumption. 


techniques used to model your data. 

Forecast Pro allows only one file for- 
mat, a single time series in ASCII format. 
If your data is held in a database or spread- 
sheet, you must individually write each 
variable to a separate .PRN file. Time- 
series data must have a reference to time. 
You accomplish this by making a KEY file 
containing the calendar and a brief descrip- 
tion of the variable. 

When I was creating a lengthy formula 
for the percentage change in Retail Auto 
Sales for the forecasting task, the 60-char- 


acter maximum sufficed to allow descrip- 
tive variable names. 

To enhance your graphs to presentation 
quality, you must export your data via a 
metafile and import it into a program such 
as Freelance or Manuscript. The only con- 
trol you have over your graphs within 
Forecast Pro is to change the title, the 
names of your variables (x- or y-axis la- 
bels), and the number of occurrences 
shown on one screen. 

F orecast Pro is an effective forecasting 
tool that will save you time, improve the 


accuracy of your forecasts, and educate 
you on the nature of time-series data. 
Forecast Pro is a winning package. 

— ^Robert C. Ullrich 




MTS 


^PAs its name implies, MTS (The Multi- 
ple Time Series Program), $995 from 
Automatic Forecasting Systems, is de- 
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STATISTICAL ANALYSIS • FORECASTING 


i iTH Forecasting: Summary of Features 

I ^ H (ProdiiCts listed in ascending price order) 


T he eight forecasting packages we reviewed have several features in com- 
mon. They all import and export ASCII files, and none import or export 
.DBF files. All perform linear regressions and compute correlation coeffi- 
cients. In terms of forecasting, all can forecast directly from equations and 
can display the forecast versus actual results for comparison. 



Pro'Cast 

$295 

AutocasI II 
$495 

X*! 

Forecast Pro 
$495 

Forecast 

Master 

$595 

Forecast 

Plus 

$595 

Smart* 
Forecasts II 
$695 

MTS 

$995 

AutoBox Plus 
$1,195 

GENERAL PROGRAM ■ 

FACILITIES ■ 

Data import and export 









imports/exports .DIF files 

OAD 

0/0 

0/0 

0/0 

• 

• • 

0/0 

• m 

tmports-'exports Lotus 1-2-3 files 

• to 

• '• 

0/0 

0/0 

0/0 

• • 

0/0 

0/0 

Macro facility 

O 

0 

• 

0 

• 

o 

0 

o 

Batch facility 

0 

• 

• 

o 

• 

• 

o 

• 

Math coprocessor support 

• 

• 

• 

• 

o 

o 

• 

• 

EGA support 

• 

• 

• 

• 

o 

o 

o 

• 

Maximum number of observations 

500 

500 

Unlimited 

Unlimited 

1.000 

9.000 

Unlimited 

300 

Maximum number of data points per file 

6.000 

500 

50 

Unlimited 

30 

150 

Unlimited 

6 

Maximum number of variables 

6,000 

1 

Unlimited 

15 

30 

60 

10 

6 

Weighting allowed 

o 

o 

O 

O 

o 

o 

O 

• 


Data verification 

• 

o 

• 

O 

• 

• 

O 

o 

Spreadsheet-type editor 

0 

• 

O 

O 

o 

• 

O 

O 

Data transformations 

• 

• 

• 

• 

• 

• 

O 

• 

Error trapping 

o 

0 

• 

• 

• 

• 

• 

• 

Equations displayed 

• 

• 

• 

• 

o 

• 

• 

• 

Equations saved and restored 

o 

• 

• 

• 

• 

o 

• 

• 


Goodness-of-fit statistics 









Durbin-Watson 

• 

o 

• 

• 

• 

• 

0 

o 

Chi-square 

o 

o 

• 

• 

o 

o 

• 

• 

t-tests (univariate) 

• 

o 

• 

o 

• 

o 

• 

• 

F tests 

• 

0 

• 

• 

• 

• 

• 

o 

Likelihood ratios 

o 

• 

• 

• 

o 

• 

o 

o 

Reliability testing 

• 

• 

• 

• 

• 

• 

o 

o 

Regression 









Standard multiple 

• 

• 

• 

O 

• 

• 

0 

• 

Nonlinear 

o 

• 

o 

• 

o 

• 

• 

o 

Probit 

o 

• 

o 

o 

o 

o 

o 

o 

Stepwise 

o 

0 

• 

• 

o 

0 

o 

• 

Least squares 

• 

o 

• 

• 

• 

• 

• 

• 

Restricted 

0 

o 

o 

O 

o 

o 

• 

o 

Ger>eralized 

o 

o 

• 

• 

o 

• 

• 

o 

Nonlinear 

0 

o 

o 

O 

• 

• 

• 

• 

— Editor^ Choice • — Vas O — No 
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Pro* Cast 

Autocast 11 

Forecast Pro 

Master 

Plus 

Forecasts II 

MTS 

AuloBox Pius 

STATISTICAL ANALYSIS 

1 $295 

$495 

$495 

$595 

$595 

$695 

$995 

$1,195 

Vector auto*regre88ior) 

o 

O 

O 

• 

o 

• 

• 

O 

Tlme-8erie8 analysis 









Autocorrelation analysis 

• 

• 

• 

• 

• 

• 

• 

o 

Cross-correlation analysis 

o 

o 

• 

• 

o 

• 

• 

o 

Transforms (such as f^t Fourier) 

o 

• 

o 

o 

o 

o 

o 

o 

Data smoothing 

• 

• 

• 

• 

• 

• 

o 

• 

Brown’s 

• 

• 

o 

o 

• 

• 

o 

• 

Quadratic 

• 

o 

o 

• 

• 

• 

o 

• 

Holt-Winters exponential 

• 

• 

• 

• 

• 

• 

o 

• 

Forecasting 









Automatic model selection 

• 

• 

• 

• 

o 

• 

• 

• 

Trend curve 

• 

• 

• 

• 

• 

• 

o 

• 

Seasonal decomposition 

• 

• 

• 

• 

• 

• 

o 

o 

ARMA, ARIMA modelirrg 

• 

o 

• 

• 

• 

o 

• 

• 

Partial correlations 

o 

o 

0 

• 

o 

0 

• 

• 

First-order serial correlations 

o 

• 

• 

• 

• 

0 

• 

• 

Log-linear models 

o 

0 

• 

o 

o 

• 

o 

o 

Cluster analysis 

o 

• 

o 

o 

o 

o 

o 

o 

Multidimensional scaling 

o 

• 

• 

0 

o 

o 

o 

o 

Spectral and cross-spectral analysis 

o 

• 

o 

0 

o 

o 

o 

o 

Polynomial distributed lags 

o 

o 

o 

• 

• 

• 

o 

• 

Transfer functions 

o 

o 

• 

• 

o 

o 

• 

• 

Model simulation 

o 

• 

o 

• 

o 

o 

o 

• 


Default report styles 

• 

• 

• 

• 

• 

• 

• 

• 

Customized report styles 

• 

o 

o 

o 

o 

• 

o 

• 

Publicatlon-guatity reports 

o 

o 

o 

o 

o 

o 

o 

• 


Bar and line graphs 

• 

• 

• 

• 

• 

• 

o 

• 

Box and whisker plots 

o 

o 

o 

o 

• 

o 

o 

o 

Histograms 

o 

o 

• 

o 

• 

• 

o 

o 

Error bars 

• 

• 

• 

• 

• 

o 

o 

• 

Scatterpiots 

• 

• 

o 

o 

• 

• 

o 

o 

Graphs can be edited 

• 

• 

• 

o 

o 

• 

o 

o 

Multiple fonts supported 

o 

o 

o 

o 

o 

o 

o 

o 


Laser printers 

• 

• 

• 

• 

• 

• 

o 

• 

Plotters 

o 

o 

• 

• 

o 

o 

o 

0 

Film recorders 

o 

o 

• 

o 

o 

o 

o 

o 

Color printers 

o 

o 

• 

o 

o 

o 

o 

o 


Orvllne help 

• 

o 

• 

• 

o 

• 

• 

• 

Toll-free telephone support 

o 

0 

0 

0 

• 

0 

0 

0 


Cor;- 
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riTjJ FACT 
Wijii FILE 

MTS, Version 2.0 
Aulomatic Forecast- 
ing Systems Inc. 

P.O. Box 563 
Hatboro. PA 19040 
(215)675-0652 
List Price: $995 
Requires: 400K RAM. DOS 2.0 or later. 

In Short: MTS offers vector ARIMA Box- 
Jenkins modeling and can construct both vec- 
tor (more than one variable) and univariate 
(only one variable) models. The program can 
identify, estimate, and forecast the model 
starting with only the time-series data points, 
the periodicity, and the stationarity condi- 
tions. MTS supports Box -Jenkins model 
identification and diagnostic checking and 
has some data-management capability. Not 
copy protected. 

CIRCLE 6S30N READER SERVICE CARD 


signed for one specific set of tasks — to 
identify, estimate, and forecast both uni- 
variate (one variable) and multivariate 
(more than one variable) time series. And 
it can provide very accurate forecasts in a 
very short time. 

MTS, Version 2.0, represents a signifi- 
cant advancement in technique over tradi- 
tional estimation, and it handles the most 
difficult aspects of time-series model- 
ing — estimation and forecasting — quite 
efficiently. A very streamlined package 
with few creature comforts, MTS is a pow- 
erful program for certain situations, but it 
does not provide enough versatility to sat- 
isfy the requirements for a useful time- 
series package. 

The program employs a very quick al- 
gorithm: for a typical univariate time series 
with 30 observations, MTS requires about 
Viooo of the calculations required by typical 
estimation methods and manages to pre- 
serve accuracy as well. Forecast estimates 
using MTS ate not significantly different 
from traditional methods. 

The problem with the program is that 
it’s too streamlined. Time-series analysis 
requites very strong restrictions on the sta- 
tistics (mean and variance) of a variable. 
MTS provides only limited facilities; the 
program essentially assumes it is working 
with data that already meets the require- 
ments of well-behaved time series. This 


lack of data-handling and -editing features 
seriously diminishes the role of MTS in 
overall time-series estimation. 

One strength of MTS is the automatic 
identification, estimation, and forecasting 
mode it offers, which produces models 
and forecasts from raw data with no input 
(beyond data entry) from the user. Time- 
series analysis, with all of its “rocket sci- 
ence” equations, is still much more of an 
art than a science. Automatic analysis is 
thus a very powerful feature, making MTS 
accessible to a much wider range of skill 
levels. The resultant models ate both a 
pedagogical guide for novices and an ob- 
jective double-check for the mote experi- 
enced. 

There is, however, a serious failing in 
the easy use of MTS's automatic forecast- 
ing methods. Little mention is made of the 
shortcomings of using time-series methods 
for certain data. Concerns over stationar- 
ity, seasonality, and degrees of freedom 
are not given enough mention, while a few 
statistics useful for time-series analysis ate 
not presented at all. Although most pack- 


A very streamlined 


package with few 


creature comforts, 


MTS is a powerful 


package for 


certain situations. 


ages suffer from this deficiency, the dan- 
ger is multiplied in a package that sepa- 
rates users from the actual process. 
Finally, the documentation is sketchy, es- 
pecially with respect to the exact criterion 
used in the automatic estimation and fore- 
casting methods. 

Although the installation of MTS is 


straightforward, the documentation is not 
totally accurate. One glaring example: 
chapter 4 of the manual instructs the user to 
type the command “MTS": don’t, the file 
doesn’t exist! Only after some examina- 
tion did I find the right command. Errors 
such as this can prove to be extremely frus- 
trating. 

In its present state, MTS is more of a 
“program” and less of a “package.” Data 
transformation and manipulation tech- 
niques, full-screen editing and graphics ca- 
pabilities, and descriptive statistics rou- 
tines would aid greatly in the overall 
usefulness of the program. According to 
Automatic Forecasting Systems, these 
functions ate in the works. 

— ^John R. Connelly 


Pro*Cast 


^^Pro*Cast, $295 from Fleming Soft- 
ware, is an easy-to-use forecasting pack- 
age. A clearly laid-out set of pop-down 
menus and well-designed graphic screens 
keep the user interface clean and clear. 
Pro*Cast. Version 2.2, can be used in 
automatic mode but has only a limited set 
of tools. 

Data handling in Pro*Cast is based on 
one time series per data file. This simple 
mechanism is relatively straightforward to 
use, though it can generate a lot of series 
(and a lot of data files) quite quickly if you 
wish to save models, residues, and fore- 
casts from several methods. Heavy use of 
the program might easily cause directory 
overflow troubles. 

When files with blank lines at the bot- 
tom are imported by Pro*Cast, the pro- 
gram generates seemingly random entries 
intimeseries.Thisis obviously a danger to 
be avoided. Data export is quite flexible, 
allowing multiple variables in a file. How- 
ever, you cannot then import files exported 
from the program. Also, missing values 
and trading-day adjustments are not han- 
dled — a serious deficiency for real prob- 
lems. 

The weakness of Pro*Cast is that it 
does not include enough tools, especially 
for data exploration. The program doesn’t 
offer a seasonal decomposition method in 
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COMPUTERS 

NOW! 

BY ZEOS 


SAME MY SHIPMENT. 
GUARANTEED* 

ife, we can ship your system 
today! We’ve built an extra 
supply of our most popular 
selling Complete 12 MHz, Zero 
^^^t State, 32MB Hard Drive 
systems. 

These are complete, gen- 
uine ZEOS 12/0 Systems. They 
include a high speed 32 MB 
Seagate hard drive and all the 
other goodies. And they’re ready 
to ship. Right Now! 

Here’s how it works. We 
have these extra systems pre- 
built and ready to ship. They 
include both Hi^ R^lution 
Monochrome a^ EGA systems. 
While supplies last, we ship 

either of these systems to you 
the day you ord^ subject to 
these conditions; 

1. %ur order must be received 
by 1PM Central Time. 

2. Credit Card orders are sub- 
ject to credit card authorization. 

3. Orders must be for our 
standard 12MHz Monochrome 
or EGA systems. Other systems 
or up^des are custom built 
and w^l take sli^tiy longer. 


COMPLEn l2MHz,ZERO WAIT 
286 SYSTEM Wmi 32MB 
HARD DRIVE! 
Complete Monochrome 
32 MB Hard Drive System 

ONLY $1,395 

Complete EGA Color 
32 MB Hard Drive System 

ONLY $1,890 


OUR GUARANTEE TO YOU: 

If we fail to ship your system 
under the conchtions outlined 
we will ship it at our expense as 
soon as it is ready. All systems 
are fully burned in and tested. 
Each system includes our 30 day 
Money Back Guarantee and 
One Full Year Limited Warranty 
This offer is good only as 
long as these pre-built systems 
remain in sto^; please give 
us a call to verify availability. 
This offer does not apply to 
other ZEOS systems or custom 
configurations. 

FREE SHAREWARE 
DISKS TOO! 

25 Softvrare Programs 
InducM. 

Every system will include 
25 ready to run Shareware 
programs on 5 free disks. 
Included are programs far 
Word Processii^, Spread 
Sheets, Educational, Finan- 
cial, Business, Games and 
more. With Shareware you 
can try the programs fust 
before you register them 
with the author. What a 
great idea! 


STANDARD FEATURES INCLUDE: 

■ High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. EGA optional. 

■ 80286-12 CPU. 6/12MHZ Dual Speed, Keyboard/ 
Hardware Selectable. 

■ Zero-Wait State DRAM, 512K expandable to 4MB 
OH the motherboard (16MB System Total). 

■ Fast 32MB Seagate 138R Hard Drive with auto-park, 
1.2MB Floppy Drive. 

■ Ultra high speed Hard/ Floppy controller. 1:1 interleave, 
800 KB /sec transfer rate. 

■ ZEOS/RS 101 Enhanced Keyboard, Pleasant Tactile/ 
Click Feel. 


■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 6-16 and 2-8 bit expansion slots. 80287 support. 

■ Space Saver Case with Semrity Lock, LED indicators. 

■ 30 Day Money Back Guarantee. Full One Year 
Limited Warranty. 

■ Many other options available. Call for details. 

ORDER NOW TOLL FREE 

800 - 423-5891 

FAX Ordors Dio!: 6I2>633-23I0 
In Minnosofo Call: 6I3-633-4591 
MastoKard,VISA CMd COO 
OpMi days, avanlngs and waakands. 


Prkvsiiiinol inHiiili' freight, an* suljed torhiuige wlthiiut notice and may be subject loa meronry sunfiaige. COD orders may requireanadwicedeposii. Call for 
current [irk-ps and warranty details. ZEOS is a pubbcJy trailed citfnpany; MPLS St, I*!ud Local OTC. ZEOS International, Lid., SW 5th Aswuc. N.W.. St. Paul. MN .55112 C lt«» 

CIRCLE 723 ON READER SERVICE CARD 





28S/S5 


Complete 12MHz ’286 
with 32MB Hard Drive! 

Only $1395.00 

Ws the fastest ’286-12 you can buy. Workhorse 
of the industry Rugged from the ground up. 
This true Zero-Wnt state system features a 
fast Sajgate auto-park hard drive. Nothing 
can touch it! 

■ 80286-22 CPU 6/12MHz Dual Speed 
heyboard/hofdware sdectabte. Reset and 
Turbo buttons ri^ up front. 

■ ZeroA\^t State DRAM, 512K expandable 
to 4MB on the motherboard (16MB System 
Total). EMS capability! 

■ Fast 32MB Seagate 138R Hard Drive with 
auto-park, 1.2MB Floppy Drive. 

■ Ultra high speed Hard/ Floppy controller. 

1:1 interleave. 800 KB/sec transfer rate. 

■ High-Res Amber Display, Tilt/Swivel Base. 

■ ZEOS Enhanced 101 Key Keyboard, with 
Pleasant Tactile/Click Feel. 

• Serial and Paralld Printer Ports. 

■ Clock/Calendar with Battery Backup. 

• 616 and 28 bit expansion slots. 

■ 80287 support, up to 12MHz. 

• Heavy Duty Case complete with Security 
Lock and LED indicators. 

20MHz ’286 HARD DRIVE SYSTEM 
286/20- At 2 OMH 4 the fastest 286. 
Complete with our 3^B. 33ms Hard Drive 
and 1MB RAM. This is what Dazzling 
Speed is all about. Only $2095.00 


Dazzling 

Mormance. 


If you’re buyii® a new cx)mputer, ZEOS* is your best choice. Why? 
Because ZEOS custan builds the best conmuters mon^ can buy and 
seikthem factory dimitoym. PC Resomx Ma^zineptAitti^way, 
“ZEOS... provides quality comparable with the IBM or Compaq and does 
so for about 70% of the cost? 

And a recent review in PC Magazine said “comparing the ZEOS with a 
typical clone is a bit like comparing the Space Shuttle Booster rocket with 

a helicopter rotor. . . If you’re looking for 
one of the fastest rides around at a 
down-to-earth price, don’t pass up the 
ZEOS. Solid construction, flexible de- 
sign and escape-vdocity performance 
rnake it a top flight choice’.’ 

We couldn’t nave said it better 
ourselves. 

That’s why ZEOS is fast he- 
coming the diofce of cor- 
porate, government and institu- 
tional buyers around the worid. 
That’s why it’s the best choice 
for you. 

So pick out your dream 
machine and order it now with 
confidence. Dazzling performance and 
incredible prices await you. Guaranteed. Order now by 
calling 8(K)-423-^l. 



hoedble 

Prices. 


Options Galore. As PC Magazine said, “more options than even the 
most configuration-hungry-hound could possibly need? Including 14" 
E^, add^95. 14" V(5V, add only $695. An incredible selection of hard 
drives and virtually aiw other add-on you could want. Call now Toll Free 
for details 800-423-5891. 


Alt pnce»an(tip(orK«tKin»aiefub|cct tochangr wuhciut nulKr. fleMecail fir current pnctngand warranty detaila. 

ZEOS a a publicly traded c>«npany.Mn.S/Sl hiulLncalOTC CIMKTZEOS tfUemaianal. Ud.. S30S(h Avemir. N.W. Si. hM*!. .MN S5II2 




386SA' 


The New ZEOS 386SX Hard 
Drive Slystem. Below ’286 Prices! 

Only $1895.00 

The future is now! 

PC Magazine says “386SX based machines 
are the right choice. . the neiv ZEOS 386SX 
is why The fiiture is yours now with the ttetc 
ZEOS '3^SX. It’s even priced betaw compar- 
able '286 systems! 

■ 80386SX16 CPU. 8/I6MHz Dual Speed 
Keyboard Selectable. Reset /Turbo buttons. 

• ZeroAVbit State DRAM. 512K expandable 
to 4MB on board (16 MB System Total). 

■ Shadow RAM and EMS capability. 

• Fast 32MB Seagate I38R Hard Driie. 
1.2MB FDD 

■ Ultra high speed Hard/ Floppy controller. 

I:I interieatv. 800KB/second transfer rate. 

• High-Res Amber Display. Tdt/Swiivl Base, 
compatible graphics controller. 

■ ZEOS Enhanced Tactile /dick keyboard. 

• High Speed Serial and Parallel ports. 

• 616. 2-8 bit expansion slots. 80387SX Math 
coprocessor support. 

• ZEOS spat e saver case. Including Security 
Lock arid LED indicators. 



■3mi>T 


Complete ZEOS 20MHz 
’386 Desktop Sj?tem. 65 MB Drive! 

Only $2995.00 

A 20 MHz fiAverhouse! 



Complete 25MHz ’386 
Vertical ^m. 65MB Drive! 

Only $3995.00 

}3MHz symtts also available’ 


Thcneiv '386 desktop standard. Featuring 
ourMK CACHE (twice that of mast competi- 
tors) providing Zero-Wait State perfirrmance 
vastly superior to page/interleave memory 
schemes. Incredible value. 

■ High speed Zero-Wait 64K SRAM CACHE. 

• Gemdne 32-bit Intel 80386-20MHz CPU. 

• IMB o/Zero-Wait DRAM Expandable to 
16MB System Total. 

• Fast 65MB Settle Hard Drive. 1.2MB 
Floppy Driie. 

■ Ultra high speed Hard/ Floppy controller. 

1:1 interleave. 800 KB/sec transfer rate. 

• High-Res Amber Display with Tdt/Swivcl 
Base, compatible graphics controller. 

• 101 Key ZEOS Tactile /Click keyboard. 

• High speed Serial and Parallel Dirts. 

■ 1-32. 5-16 and 2-8 bit slots. 

■ 80387 math coprocessor support. 

• ZEOS 5-bay case. Including Security Lock 
aiul LED iruUcators. 


ZEOS 25MH2 and SMAz 80386 systems 
are the fastest, most advanced available 
anywhere. Review after review, these ZEOS 
systems are selected as the best price/ 
performance buys. A power-user’s dream. 

■ //«/) Speed Zem-Vteit 64K CACHE. 

■ Gerndne 32-bit IntH 386-25 or 33MHz CPU. 

■ IMB Zero-Wait 32-bit DRAM expandable 
to SMB on board plus 16MB 32-bil 
(Xpansion (24MB toted). 

• Fast 65MB Seagate Drive. 1.2MB FDD. 

■ Ultra high speed Hard/ Floppy controller. 

1:1 inlerleate. 800 KB/sec transfer rate. 

• Hi^-Res Amber Display Tdt/Swivet Base. 

■ 101 Key ZEOS Tactile/Click keyboard. 

■ H^i Speed Serial and Parallel Ports. 

• 1-32. &16 and 1-8 bit slots. 

• 80387 and WItek 3167 support. 

• Heaiy Duty &bay Verticle Case. 

Desktop configurations also available. 



Order Now Toll Free 

800-423-5891 


FAX Orders Dial; 612-633-2310 
In Minnesota Call: 612-633-4591 
MasterCard. VISA and COD 
Open days, evenings and weekends 
Sehabla Esparlol. 
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The Box-Jenkins mod- 
el is one variation of 
the ARIMA forecasting 
technique. Pro'Cast 
displays a graph Indi- 
cating the time-series 
data, the forecasted 
trend, and the confi- 
dence Interval. 


the usual sense. Instead, Pro*Cast always 
decomposes seasonal series. A data series 
is deseasonalized by computing multipli- 
cative seasonal factors. The deseasonal- 
ized series is then forecast by use of vari- 
ous trend methods or ARIMA models. 
However, the Box-Jenkins ARIMA mod- 
eling provides for only nonseasonal mod- 
els of the deseasonaliz^ series, despite the 
fact that seasonal ARIMA models are 
straightforward (if tedious) to work with 
and in many cases are the model of choice 
for seasonal data. 

The documentation for the product is 
clear for those new to forecasting and PCs. 
The product provides both on-line help and 


FACT 
FILE 

Pro*Casl, 

Version 2.2 
Fleming Software 
P.O. Box 528 
Oakton.VA 22124 
(703)591-6451 
List Price: $295 
Requires: 512K RAMiCGA.EGA, VGA. 
or Hercules compatibility: DOS 2.0 or later. 
In Short: Pro*Cast is an easy-to-use fore- 
casting package. While its capabilities are 
limited, it can provide unsophisticated users 
with a fairly safe and reliable tool for making 
reasonable forecasts of single data series. N(H 
copyprotected. 

CIRCLE «aa (3N RLApen service carp 




an on-line tutorial, as well as a helpful tuto- 
rial in the documentation. 

The package presents a useful summary 
table of the best sbi forecasts generated 
during a session. Pro*Cast displays its 
graphics on a single screen and supports 
EGA, Hercules, and CGA standards. We 
liked the EGA displays, but the default 
color selection was rather unpleasant. For- 
tunately, it’s easy to change the program’s 
colors. 

It isn’t possible to save plots to a file 
within Pro*Casl. The range of graphics is 
more limited than in Forecast Plus, but the 
user can provide simple “line-by-eye” ad- 
ditions to the graphs for simple judgmental 
forecasting. The program also includes fa- 
cilities for comparative plots. 

Pro*Cast lets you choose the accuracy 
of the calculations you wish it to perform. 
We found that the operational sp^ of the 
program was not seriously affected by in- 
creasing the degree of accuracy and is ade- 
quate in all modes. — ^John C. Nash and 
Mary Walker-Smith 


SmartForacasts II 


V Are you smart enough to select the cor- 
rect forecasting technique to use with your 
business data, or would you prefer that a 
smart program choose for you? Recom- 
mended for the novice or intermediate 


business user who doesn’t want to have to 
learn the jargon and theory of advanced 
statistics, SmartForecasts II, $695 from 
Smart Software, is a fast, easy-to-use 
package that provides sufficiently accurate 
forecasts. It’ll even make some difficult 
choices for you. 

SmartForecasts II, Version 2.15, fea- 
tures an Automatic command that con- 
ducts a tournament among five forecasting 
techniques (single exponential smoothing, 
simple moving average, double exponen- 
tial smoothing, linear moving average, 
and Winter’s exponential smoothing), 
chooses the most accurate method based 
on the nature of your data, and then sug- 
gests a maximum number of periods you 
may accurately forecast. The program is 
flexible enough to allow advanced users to 
choose any preferred forecasting method, 
though it has a few flaws that limit its use- 
fulness as a tool for advanced statistical 
forecasting. 

Everything about SmartForecasts II 
was designed to facilitate its use. A fine tu- 
torial is provided to familiarize you with 
the program. Although the product is com- 
mand driven, the commands for each ma- 
jor mode are always displayed on the low- 
er part of the screen, and all of the 
mnemonically named commands can be 
abbreviated. It’s difficult to forget the 
“Oops” command once you leam it will 
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SmartForecasts //, 

Version 2.15 
Smart Software Inc. 

392 Concord Avc. 

Belmont. MA 02 178 
(617)489-2743 
List Price: $695; Batch (supports unlimited 
number of variables). S6.0()0; La.seiControl 
(supports HP La.serJet and HP Dc.skJct). 
$149; Mode MGA (supports Hercules mtino- 
graphics), $79. 

Requires: 256K RAM; CGA. EGA. VGA. 
or Hercules compatibility; DOS 2.0 or later. 
In Short: A simplified forecasting package 
that has a fast automatic mock for single vari- 
able forecasts . SmanF orecasts //is easy to 
use and doesn't require a professional fore- 
casting background. No coprocessor sup- 
port. Not copy protected. 
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undo your last Edit command. And the 
Eyeball command lets you modify graphi- 
cs forecasts interactively. Help screens 
for each command are available at the 
main menu for each of the three major 
modes: Edit, Explore, and Forecast. 

The well-written, professionally de- 
signed documentation and on-line help 
messages use appropriate business exam- 
ples and standSd English to explain the 
program. Complex technical terms are not 
defined with equally complex language; 
for example, independent variables are not 
referred to as exogenous variables. 

For your convenience, SmarlForecasIs 
II reads and writes files in a wide variety of 
formats. Its own SFIl worksheet format 
provides much faster file load and save 
times for your latest data. It is, however, 
limited to reading data from one file at a 
time; you cannot combine data from multi- 
ple spreadsheets or output files. 



EDITOR’S 
B&n! CHOICE 


• Forecast Pro 



W/ien we last reviewed business 
forecasting packages (August 1986) 
we chose 1 ,2,3 Forecast!, Smart- 
Forecasts II and Forecast Master as 
our Editor's choices. These prod- 
ucts continue to do a good 
job — SmartForecasts II and Fore- 
cast! 1-2-3 (the latest incarnation of 
1,2,3 Forecast ! ) continue to be easy 
to use and gi ve accurate force asts . 
Forecast Master has had no major 
changes since September 1986, but 
its author, Robert Goodrich, has 
teamed up with Eric Stellwagen to 
create Foreca.st Pro. 

Forecast Pro combines Forecast 
Master s advanced statistical tech- 
nique with an e.xpert .system that can 
guide both the novice and the ad- 
vanced user to optimal forecasts. It 
has a keen technological bent, but 
the e.xpert system provides such e.x- 
cellent guidance that complete un- 
derstanding of complex statistical 
theories is not neces.sary. 




The program's standard configuration 
allows 60 variables with 150 occurrences 
each for a total of 9,000 data points. Using 
this configuration, you can enter 10 years 
of monthly historical data and still have 
enough space for 30 months of forecasts. 
You may purchase the program in two op- 
tional configurations: 45 variables by 1% 
occurrences or 25 by 300. A $6,000 batch 
option allows simultaneous forecasting of 
thousands (limited by hard disk capacity) 
of variables of 150, 190, or 3(X) occur- 
rences each. 

COLORFUL GRAPHS The colorful 
graphs may be annotated with text any- 
where on the display (even over the data). 
Using a special key combination (Ctrl- 
PrtSc), you can print the graph on your dot 
matrix printer. SmartForecasls II does not 
support a metafile format that would allow 
export of the graphs to more-powerful 
graphics packages. 

if you requite more control over the 
publication quality of your forecasts, you 
may save the forecasts within the work- 
sheet and export them to your favorite 
spreadsheet or word processor. 

For multivariate regressions. Smart- 
Forecasts II does not automatically recom- 
mend leading indicators or data transfor- 
mations (differentials, autoregression, 
square root, logarithm, percentage 
change) that often improve the accuracy of 
your forecasts. The correlate function can, 
however, be used to tell you some of the 
information you need to make these judg- 
ments. Most users of SmartForecasts II, 
such as marketing managers, manufactur- 
ers, and economists, will obtain valid pre- 
dictions without employing advanced sta- 
tistical techniques. 

In the forecasting task, SmartForecasts 
II performed the regression but could not 
perform the advanced Box-Jenkins tech- 
nique (autoregressive integrated moving 
average). In fairness to SmartForecasts II, 
the Box-Jenkins technique is useful only 
when the history is reasonably long and 
may not be necessary for the typical re- 
quirements of nonstatisticians. 

One small complaint: SmartForecasts 
// has an unusual and annoying habit of 
sending a printer reset code when starting 
up, which aborts any print job in prog- 
ress. — Robert C. Ullrich 


MICROSTAT-II 

Release 2.0 



Now you can use Microstat-II with 
your favorite graphics package, 
such as Three D Graphics, Harvard 
Graphics, Microsoft’s Chart, 
Grapher, and others to give your 
statistics a new dimension. A few 
quick keystrokes and Microstat-II 
writes out a file that can be read 
into your graphics package for any 
refinements you might want to 
make. 

Just some of the features in 
Microstat-II Rel. 2.0 include: 

• Canconical Correlation 

• Principal Components Analysis 

• Orthogonal Factors 

• Regression Analysis (multiple 
and Stepwise) 

• Nonparametrics 

• ANOVAs 

• Crosstabs and Chi-Square 

• Time Series 

• Descriptive Statistics 

• Frequency and Probability 
Distributions 

• Hypothesis Tests (mean and 
proportion) 

• Data Management system with 
full-screen editing 

• Easy to use: no complex 
command language to learn 

Best of all, the price is still 
$395.00. (Previous owners of 
Microstat-II should also call for 
free update offer.) For more 
information, call or write: 

Ecosoft Inc, 

6413 N. College Ave. 
Indianapolis, IN 46220 
Orders: 1-800-952-0472 
Tech. Info: 1-317-255-6476 
FAX: 1-317-2514604 
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Some views on why the NEC MultiSync 


There’s a lot more to the new MultiSync* 3D monitor from NEC 
than meets the eye. Because instead of making one monitor for each 

graphics board, we’ve devel- 
oped a monitor that enhances 




practically any board. 


the performance of the modes on 



With its new microprocessor-controlled digital tuning system, 
MultiSync 3D can adjust to a given video standard with a precision 
matched only by a few high-end single-frequency monitors. 

Making it perfectly compatible with virtually all systems and 
boards. From 8514A, SuperVGA and Mac II to VGA, EGA, MPA and 


CMC 

Compulefs and Conimunica(>ons 



3D is the new monitor standard 


CGA. For an incredible maximum resolution of 1024 x 768. 

What’s more, MuItiSync 3D is equally compatible with you and your 

workplace. There are upfront controls, for easier access. A 14" non- 
glare screen on a tilt-swivel base, for more comfortable viewing. And, 
as you can see, there’s even a full 360 degree design. 

The way we see it, MuItiSync 3D 



For literature, call 1-800-826-2255. For technical details call NEC 
Home Electronics (USA) Inc. 1-800-FONE-NEC. 


SEC 




We make a super VGA monitor 



buy. Multisync* 2A. 


ning multiple frequency technology and cus- 


NEC introduces the best VGA monitor you can 


The first monitor that takes our award-win- 


tomizes it to the needs of the VGA user. 

Multisync 2A is both affordable and uncompromised. And 
completely compatible with all VGA modes. In short, it performs 
brilliantly. But what’s equally important, it allows you to move 
effortlessly to the next major graphics standard: SuperVGA. 

All this in a monitor that gives you a 14" non-glare screen on 
a tilt-swivel base, for nearly 30% more viewing area than stan- 
dard 12" screens, and a new cabinet that’s not only functional but is 
designed to look as good from the back as it does from the front. 

Multisync 2 A. One super VGA monitor. 


CMC 


that’s also a SuperVGA monitor. 

But that’s only part of the story. NEC also 
introduces the best SuperVGA monitor you can 
buy. Multisync* 2A. 

The first monitor that takes our award-win- 
ning multiple frequency technology and customizes it to the needs 
of the SuperVGA user. MultiSync 2 A senses the software you’re us- 
ing and makes the switch from a VGA monitor to SuperVGA, the 
new standard developed by NEC and recognized by VESA, the Video 
Electronics Standards Association. SuperVGA delivers a maximum 
resolution of 800 x BOO, which is 56% higher than VGA. 

And since you’re most likely buying a board that goes beyond VGA, 
your monitor should too. For literature call 1-800-826-2255. For techni- 
cal details call NEC Home Electronics (USA) Inc, at 1-800-FONE-NEC. 

MultiSync 2 A. One SuperVGA monitor. 
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Computer Products 

nWStai Mawtow Cove Round Rock, Tfacm 78681 


Bentley 286/12 

Base System . . $1095 


Bentley 286/10 Bentley Turbo/ 10 

Base^^tenTT". $995 ^^^stemT". . $599 


• AT-compalible 80286 processor running at 
lOMHz or 6MHz 

• 512Kfi RAM (expandable to 1MB) 

• 5.25" 1.2MB floppy drive 

• Dual flof^/hard drive controller 

• 2(X)-watt power supply 

• Keyboard 


• TUrbo-charged XT -compatible 8088 
processor running at lOMHz or 
4.77MHz switchable 

• 640KB RAM 

• 5.25" 360KB floppy drive 

• Floppy drive controller 

• 150-watt power supply 

• Keyboard 


Base System, plus: d. i ^ i n 

40MB Seagate (28ms) .... 

70MB MiniScribe (28ms) . . $1559 


Base System, plus; tPonn 

30MB MiniScribe (65ms) . . . 

40MB MiniScribe (61ms) . . . $959 


System includes: 

• AT*-compatible 80286 processor running 
at 12MHz or 6MHz 

• 0 wait states 

• 1MB RAM 

• 5.25" 1.2MB flof^ drive 

• Dual floppy/hard drive controller 

• 200-watt power supply 

• K^board 

Base System, plus: 

40MB Seagate" (28ms) .... 

70MB MiniScribe* (28ms) . . $1659 


$439 

$459 

$569 


AT 
Hard 
Drives 

• I^tm Price 

• High QualU> 

• High PerfttrmarKC* 

• High-C'apacity Storage 
One-Vear Limited Warrant) 

40MB Seagate (28ms) 

43MB MiniScribe (25ms) 

71MB MiniScribe (28ms) (Rrg. $649) 

XT Hard Drives 

Includes: • a half- ^ 

height VTuichesier 
hard dkk * 
disk oootroUer , 

• caries • soft- 
aare * mouniing 
hardware * illus- 
trated manual. 

20MB MiniScribe (65nis) 

MiniScribe (63ins) 

40MB MinScribe (61ins) 


TMIKB Floppy Drives 


$279 


$339 


$379 


I/O Cards 

AT 1/O-Serial port and £S3||jyT , 

Only $49 (Reg. $S9) 

XT 1/O-Serial, parallel, and 
g!^ port, and clock/calendar 
with battery badcup. 

Only $65 

Multifunction Cards 

XT'MFC’A six-function ej^Mutskm card; 

384KB RAM, serial port, parallel port, game 
port, ciock/caJendar with btflery bvkup, and 
utilinr software. 

Only...... $1W 

iUWMFC-Supports 64ICB or 2S6KB ch^M. 

■f'- Includes serial and parallel poits. Comes 
with 0KB. Expandable to 1.5MB. 

Only . . V t $99 

Memory Cards 

MEM-576-Memory expanskm caid that fits In ' 
a short slot and supports either 64KB or 256KB 
chips. Comes with fflCB, expandaMe to 192KB, 
384Ka or 576KR .vv., ^ 

Only j , . , *, 1 ^'^ . $35 

EM^Expanded-Memory-^)eciflcation card 
compatible with the LotusmnienMicrosoftf 
memory qweifiettion. Comes with OKB, 
expands^ to 2MB. 

XTEMSCuil..^> ....$99 

AT EMS Card ^M9 


Amazing prices on quality conqxiiers and add-on 
products. Ite UP.S. pound shaping in the condnenid 
USA. Thirty-day, mon^-back guarantee (does not 
include return frei^). No surcha^ for MasterCard. 
VISA, CjOiDl, or cashier's check. Fbrtune K)0Qi univer- 
sity. and institutkM purehase orders accepted with 
qifmived credit. Prices are subject to change without 
notice. One-year limited warranty. 

Order Toll Free . 

800 - 234-4442 

CiMlomw Support: 512-250.8202 S 


More Computer For Less Cash 
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STATISTICAL ANALYSIS • SPECIAL INTEREST 



Not everyone needs, or wants, a statis- 
tical package with the full complement of 
statistical analyses. For some, a package 
dedicated to one field of endeavor may be 
the appropriate solution to their data analy- 
sis needs. 

In this section we look at five single- 
purpose packages: A-Cross, a package that 
does stub and banner cross-tabulation; 
NWA Quality Analyst, a statistical quality 
control package; QA/S, a quality assurance 
(or process control) package; and two 
packages designed to handle survey data: 
SL-Micro and SumQuest. 



Awhile A-Crojs, $995 from Stfawberry 
Software, may be only a cross-tabulation 
package, it does cross-tabs with more 
ease, speed, and flexibility than almost 
any other piece of software currently avail- 
able. A-Cross, Version 2.(X), enables you 
to know things such as the percentage of 
football-playing males under age 18 who 
will buy your product and to see this cell of 
a multiway table quickly, without issuing 
complicated commands. 

With A-Cross it is easy to specify a ta- 
ble's contents using the spreadsheet format 
and fill-in-the-blank windows. The run- 
time version of DESQview multitasking 
software that comes with A-Cross allows 
simultaneous computing and printing, 
which speeds up analyses. Almost any 
combination of stub and banner points, 
cell contents, marginal averages, and 
weighting of cases that a market researcher 
could ever want can be included in a single 
table. Unfortunately, the market survey 
analysis task included in this review did 
not afford the opportunity to show off 


these qualities of the program. 

Professional market researchers and 
survey analysts will not only find A- 
Cross's speed and flexibility appealing, 
but they will appreciate the availability of 
runtime modules of the software, as well. 
These modules allow a consultant to set up 
a copy of the software with preformatted 
banners and stubs for a specific data set 
that the client can use to produce additional 
tables. 

Two features simplify table setup and 
help keep track of analyses of a large sur- 
vey. A Data Glossary handles shorthand 
definitions of the variable locations and 
values in the data file. This simplifies the 
specification of the formulas indicating the 
observations for each stub and banner 
point. A Notes utility has been included for 
keeping on-line notes about the data set be- 
ing analyzed. Thirty multiscreen notes can 
be linked with the tables to furnish site- 
specific on-line help, annotate assump- 
tions about tables or data subsets, or indi- 
cate the wording of questions and answers. 


RTp FACT 
yy FILE 

.4-t'ro.w. 

Version 2.01) 

Sirawberr> Soltwiue 
Inc. 

42 Pleasant St. 

Watertown. M.\02I72 
(617)923-H8()() 

Kist Price: S995 (includes nintime version of 
DESQview). 

Requires; 512K RAM. harddisk. DO.S 2.0 
or later. 

In .Short: .\-Cross is a wonderful iix>l for a 
Miiall niche of users interested in pert'omting 
cmss-tabulations on .survey data. Written in 
the C language, it has the best tabling facili- 
ties of any PC package and is fast. Tabling is 
all that it dties. however. Analysts will most 
likely need an additional package because A- 
Cross lacks data munagentent capabililies 
and has limited statistical functionality. Not 
copy protected. 
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One drawback of the package (which 
will be addressed in the next version) is the 
complete lack of data management facili- 
ties. The data validation steps in the mar- 
ket survey analysis task were accom- 
plished indirectly, through the combined 
use of the program's Marginals utility — a 
subprogram for screening typographic er- 
rors — and table filtering capabilities. To 
offset this limitation. Strawberry Software 
currently comarkets MPA. a separate data- 
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Display Options 

Banner : HIXED 

Rows 

Total 

Stub : BOTTLES 

Colunns 

Total 

Base ! : BASl 

Ceils 

Both Counts S X 

Base 2 : 

Punct. 

No 

Ueisht : No 

Division 

No 

— Percent Options 

SUts. 

No 

Becinal: 1 (n.x) 

Rank 

No 

■A Pir : Both r 1 » 

« Rows 

Shown 

X Ba» : Tot. 

Skipline 

Ves 



n-Titles FB-RunSstup FIB-Saw AFlB-SiW/PreSet 
To edit Table Setup select iten, press enter 


4-Cro$s, designed 
specifically to perform 
cross-tabs, makes it 
particularly easy to 
view the contents of a 
single cell in the cross- 
tab. Here, the program 
is setting upastub- 
r table. 
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STATISTICAL ANALYSIS • SPECIAL INTEREST 


entry product not included for this review. 

Across is not a statistics package per 
se, although the newest version does in- 
clude chi-square computation. Some sum- 
mary statistics can be supplied for cells, 
but not expected frequencies or each cell’s 
contribution to the chi-square. T-tests can 
be computed for any pair of columns by 
weighting counts by the value. The user 
must ensure that the choice of columns and 
rows makes sense for such analyses; the 
manual does not provide help or advice for 
making such choices. 

Designed for a small niche of analysts, 
A-Cross is a tool that must be used in con- 
junction with other tools . Most people who 
would benefit from a package such as A- 
Cross won’t mind its statistics shortcom- 
ings. They will appreciate the quick an- 
swers to most questions that arise about 
survey data. — Minna Levine 


NWA Quality 
Analyst 

Quality Analyst, Version 3.12, 
is manufactured by Northwest Analytical, 
the same company that is responsible for 
SWA Statpak. (SWA Statpak is reviewed 
in the “Statistical Analysis: Basic” por- 
tion of this article.) Many similarities exist 
between the two packages: both are librar- 
ies of compiled BASIC programs with an 
overlying menu structure; both use the 
same file format. Many other features are 
identical in either package, including data 
import and export, file editing, and graph- 
ing routines. 

What’s different about Quality Analyst, 
$495, is that here many of the routines 
found in Statpak have been dropped in fa- 
vor of new routines that cater specifically 
to the needs of quality control engineers 
and statistical process control people. 
Quality Analyst produces beautiful histo- 
grams and control charts of the type often 
used in factories. It also has a batch-run 
utility that can allow the user to automate 
certain repetitive chart-making functions. 

One advantage of Quality Analyst over 
Statpak is the large number of variable 
types it can accept. Measurements can be 
made, for example, with five sample data 
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FILE 


jNW/1 Quality AnO' 
lysl, Ven>lon 3.12 
Ni)nhwe.$i 
Analytical Inc. 

520 NW Davis St. 

Portland. OR 97209 
(503)224-7727 

List Mce: S495; BASIC source code, addi- 
tional $75; Network version. $2,500. 
RequiiYs: 5I2K RAM, DOS 2.0(M’ later. 
Certain nnitines require CGA. EGA, or Her- 
cules compatibility. 

In Short: SWA Quality Aruilysi is a library of 
compiled BASIC pnrgraras with an overlying 
menu structure designed specifically for 
quality engineers and statistical process con- 
trol peq>le. Not a)py ptHecied. 
ClFICLhe990NR£A[XRSEPIVlC£C^ 


points recorded for each lot number. Or 
data can be entered in “reduced” form, in- 
dicating only the mean, the range, and the 
standard deviation of a group of measure- 
ments. Another data type is “grouped 
data,” in which a data value is entered 
along with a multiplier, indicating how 
many times that data value was observed. 

As with Statpak, missing or comma-de- 
limited data can create problems for Quali- 
ty Analyst. And some of the statistical 
functions supported by Statpak but 
dropped in Quality Analyst — particularly 
nonparametric and two-way ANOVA 
(analysis of variance) functions — made 
Quality Analyst a poor performer in many 
of our tests. But the quality control engi- 
neering task enabled Quality Analyst to 
shine in that specific area. 

The package created frequency-distri- 
bution histograms, X-bar and R control 
charts, and Pareto analysis graphs with al- 
most no effort. In fact, the sample engi- 
neering task data did not thoroughly test 
this product’s limits for analyzing typical 
quality control data. Furthermore, as qual- 
ity control information tends to come from 
mechanical sources (as opposed to human 
sources, such as in the market survey task 
or the social science analysis task), it is 
rare to have missing or invalid data, mak- 
ing the data importation problems less of a 
concern for Quality Analyst. 

It is worth noting that Quality Analyst 


can import data in DataMyte format. Data- 
Myte is a respected vendor of data collec- 
tion equipment (see the sidebar “Before 
Statistics There Must Be Data: Data Col- 
lection Techniques”). There are also spe- 
cific instructions for interfacing Quality 
Analyst with Labtech Sotebook, a data ac- 
quisition software product. 

SWA Quality Analyst is a statistical 
analysis product that deserves strong con- 
sideration by users — particularly those in 
manufacturing — who specifically need 
quality control statistical functions. Other 
disciplines will find the product of less use . 
Quality Analyst has an old-fashioned, line- 
oriented user interface, but the package 
nonetheless produces attractive and useful 
graphs. — ^Martin L. Ramsay 




^Mlii 111 II I 

^Quality assurance has become the op- 
erative of primary concern for organiza- 
tions ranging from the largest automobile 
manufacturers to your local community 
hospital’s laboratory. And it is the sole rea- 
son for the existence of Paul Hertzler & 
Co.’s $1,795 QA/S, a single-purpose sta- 
tistical software package that makes no 
pretense of suitability for tasks other than 
quality assurance. 

Unlike conventional quality control 
practices, quality assurance (also referred 
to on the factory floor as statistical process 
control) attempts to locate trends and cor- 
rect them long before parts are manufac- 
tured outside of control limits. For this pur- 
pose, QA/S, Version 3.20, is inde^ a 
powerhouse. 

Three basic methods exist for importing 
information into the QA/S database, and 
the choice will largely boil down to the size 
of your plant and the initial expenditure 
you’re willing to make. 

The fust, most practical, and most ex- 
pensive method (at least in the short term) 
is automated data entry from electronic 
data collection instruments, such as digital 
micrometers. Through the use of optional 
GagePorts, as many as 32 instruments can 
feed their measurements into a PC through 
a single RS-232 serial port, and the opera- 
tion should be particularly attractive with 
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BEFORE STATISTICS THERE 
MUST BE DATA: 

DATA COLLECTION TECHNIQUES 


What do the Federal Express truck 
driver, the supermarket checkout clerk, 
the Wall Street Journal pollster, and the 
wildlife biologist who counts elk in Mon- 
tana have in common? They all collect 
data that will later be analyzed statistical- 
ly. If it weren't for the initial act of col- 
lection. there wouldn't be data to analyze 
or the need for statistics. 

Data collection techniques cover a 
broad range of technical sophistication. 
One of the simple.st ways to collect data 
requires only a person amied with paper 
and a pencil. Once gathered, data collect- 
ed in this manner could be entered into a 
computer and analyzed. But studies have 
shown that the process of hand-keying 
data is associated with an error rate of 
11.6 percent. And hand-keyed data is 
available for analysis only long after it is 
actually collected. Technology has given 
us more-efficient and more-accurate 
techniques for collecting information. 

One popular methexi is bar coding. 
We've all seen the black bars on the back 
of a cereal box (or the lower-left comer of 
this magazine's cover); they can be read 
by an optical scanning device, usually a 
la.ser. ITie checkout clerk at the super- 
market uses the universal product ctxle 
(UPC) on each item you purchase to de- 
termine the amount you owe. That col- 
lected information is also used to analyze 
the store's inventory levels and buying 
patterns. 

Federal Express employees use bar 
coding to record a package number and 
other information when your parcel is 
picked up. The information is beamed to 
Federal Express's central computer im- 
mediately — the status of your package is 
always current, 

Videx (1105 NE Circle Blvd., Cor- 
vallis, OR 97330; (503) 758-0521 ) is just 
one company that makes an inexpensive 
bar code reader designed to work with 
IBM PCs and compatibles. Videx's 8K 


TimeWand sells for $248 and is the size 
of a thick credit card. The TimeWand. 
Videx's $149 Recharger, (which “har- 
vests" data out of the TimeWand), and 
the right communications software are all 
that's necessary to get into the bar-code- 
reading business. That is, as long as the 
data you're aiming to collect has bar 
codes on it or can easily have a bar code 
label attached to it. 

On the factory floor, where instant ac- 
cess to information is critical , direct data- 
entiy devices are gaining in popularity. 
DataMytc Corp. (14960 Industrial Rd.. 


Technology has 


given us more- 


accurate means 


for collecting data. 


Minnetonka. MN 55345; (612) 935- 
7704) has long been recognized as a lead- 
er in providing such devices for factory 
applications. Using electronic measuring 
gauges, DataMyte's products provide 
real-time information about the process 
being measured. This is useful for quali- 
ty-control applications; some of Data- 
Myte's devices can generate up-tmthc- 
minute control charts on a monitor. 

If your needs incline less toward 
gauge measurement and more toward in- 
strumentation. Laboratory Technologies 
Corp. (4(K) Research Dr., Wilmington. 
MA 01887; (508) 657-5400) has a soft- 
ware product that takes the hassle out of 
interfacing statistical analysis software 


with the data-acquisition hardware that 
takes laboratory measurements. Ltibtech 
Notebook drives many PC interface de- 
vices and creates data Hies that a variety 
of statistical packages can use. It can be 
programmed to collect data at certain 
times, when certain events iKcur, at cer- 
tain rates. ;md so on. Laboratory Tech- 
nologies' Fred Putnam tells of a hospital 
that employs Labtech Notebook to smdy 
the progress of premature babies and the 
events leading to sudden infant death 
syndrome (SIDS). Labtech Noteltook re- 
cords information such as the baby's 
breathing patterns for analysis. 

.Another high-tech data-collection op- 
tion is voice data entry. Voice recogni- 
tion devices have become rraire sophisti- 
cated since PC Magazine last looked at 
them (see “Voice Recognition; Under- 
standing the Master’s Voice," PC Mag- 
azine, October 27, 1987). The Voice 
Connection (17835 Skypark Circle, 
Suite C, Irvine. CA 92714; (714) 261- 
2.366) has a product called the PTVC-756 
Voice Data Logger that includes a head- 
set hooked to a small box worn on a belt. 
The user speaks into the headset, and the 
signal is transmitted to a receiver hooked 
into a PC. Software on the PC is 
"trained" to understand the user's par- 
ticular way of speaking, so that the user 
has a real-time, hands-free way of col- 
lecting data. 

Common voice-data-entry applica- 
tions arc quality control in factories and 
on shipping and receiving docks, where 
the user verbally de.scribes to the comput- 
er the items being transported. 

If you need remote data entry but 
don’t require the complexities of voice 
data entry. LXE (303 Re.search Dr., 
#144. Norcross, GA 30092-2993; (404) 
447-4224) makes radio-transmission 
data-entry devices that will support bar 
code readers, keyboards, and other input 
devices. — Martin L. Ramsay 


PC MAGAZINE ■ MARCH 14, 1989 
249 




STATISTICAL ANALYSIS • SPECIAL INTEREST 



OAS can plot a hiato- 
gram with as many as 
1,000 data points, as 
shown in the upper 
graph. The lower 
graph shows a cumu- 
iative summary of vari- 
ance, helpftii in indi- 
cating trends. 


the network version of QA/S. Although the 
initial cash outlay for such an installation 
would be formidable, it would evenmally 
lead to a labor cost savings. 

Smaller shops will likely opt for manual 
data entry, and for this, QA/S is equipped 
with a menu-driven user interface and rath- 
er friendly data-entry screens. Options can 
be selected by using either the function 
keys or by highlighting labels along the 
bottom of the screen. In addition, the Shop 
Floor Sub-system, an optional module de- 


m FACT 
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QA/S, Version .1.20 
Paul Hcrt/Jer & Co. 

Inc. 

221 N. Main Si.. 

#100 

Goshen. IN 46526 
(219)5.13-0571 
l-isi Price: $ 1 .795 for full system 1 including 
QAJS Core. QA/S Variables, and QA/S Al- 
tributes): QA/S Core (variable data: manual 
cnlry only). $595; QA/S Variables. $995; 
QA/S Anribules. $995; QA/S Net (nelworh 
version). $4. .500. 

Requires; 640K RAM: hard disk; DOS 2.0 
or later; CGA. EGA, VGA. or Hercules 
graphics adapter. 

In Short: Written in Pascal, QA/S isapower- 
ful statistical pmcevs control tool designed 
spccirically for the factory quality a.ssurance 
engineer. Not copy protect^. 
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signed just for manual data entry for small 
shops with clusters of PCs, is available 
separately at a much lower price ($195). 

The final alternative is to import data 
from another source capable of generating 
an ASCII text file that conforms to its rigid 
data records, and while the task can be ac- 
complished, its speed is on a par with 
slow-motion photography of a three-toed 
sloth taking a nap. Importing a data set of 
1 ,(XX) records from a Lotus 1-2-3 spread- 
sheet (in .PRN format) took an agonizing 
55 minutes. In contrast, at least one gener- 
al-purpose statistical analysis program ac- 
complished the same task on the one vari- 
able in question (and ignoring the other 
nine requisite fields in a QAIS record) in a 
scant 5 seconds. 

Once data has been entered into the 
QA/S database (and consequently in- 
dexed), however, it can be retrieved quite 
quickly. Gathering up those same 1,(K)0 
records takes but a few seeonds from the 
hard disk of an AT-class machine. 

Furthermore, the B-lree construction of 
the index files makes record selection 
quick, regardless of which field (such as 
part number, date, lot number, operator, 
and so on) is selected. Add to this a key- 
stroke-recording macro facility, and analy- 
sis charts can be called up in quick order. 

Once a data set has been rounded up, 
QA/S supplies a broad range of charting 
and reporting options such as histograms, 
trend analyses, scatter diagrams, operation 
characteristic curves, and Pareto charts. 



These can be displayed in high-iesolution 
graphics mode at CGA, EGA, or VGA 
resolution limits (depending on the video 
adapter in use). They can also be printed 
on Epson-, IBM-, or Okidata-compatible 
printers, or plotted on any Hewlett-Pack- 
ard Graphics Language-compatible plot; 
ter. Through setup options, the colors of 
any lines, titles, control limits, and the like 
can be selected. 

Installation of the package onto a hard 
disk is handled painlessly, thanks to the 
use of a batch fde. From there, however, 
be prepared to spend a substantial amount 
of time with the rather intimidating man- 
ual. Remember, QA/S is targeted at the en- 
gineering staff and assumes that you are al- 
ready well-versed in statistics and process 
control. 

If statistical process control is your pri- 
mary consideration, QA/S may be one of 
the best choices available. — Frank Bican 


SL-MIcro 


Designed primarily for use as a survey 
analysis tool, (}uestioimaire Service Co.'s 
SL-Micro, Version 2.16, is raw but so 
straightforward that it achieves a certain 
simplicity of operation. For schools, foun- 
dations, and small businesses on a budget, 
SL-Micro, priced at $250, is a good value. 
It offers meaningful interpretations of sur- 
vey data and, once learned, is easy to use. 
SL-Micro, is not recommended, however, 
for engineers and scientists who will re- 
quire statistical capabilities beyond this 
program’s intended limits. 

If graphical user interfaces, “user- 
friendly" menus, and icon-oriented appli- 
cations leave you yearning to roll up your 
sleeves and do some real computing, 
you’ll find SL-Micro appealing. On the 
other hand, if you’re uninspired by a blank 
screen and a C> prompt, then stick with 
the slicker packages to do your statistical 
analyses. 

Because it is really nothing more than a 
batch command language, SL-Micro re- 
quires you to write code to ASCII files us- 
ing the text editor of your choice. After the 
code is written, you must instruct the pro- 
gram to process the statements relative to 
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IMS 286/12MHZ 

Systetn includes: 

• 80286 processor running iit 
12MHz, zero wait states, 
switch-selectable to 6MHz 

• 1MB RAM 

• 5.25’ 1.2MB diskette drive 

• Dual diskette drivc/fixed 
disk controller 

• 200-w'att p4>w'er supply 

• Enhancea. 101-ke\' kev’board 

• Illustrated installation'and 
operations manual 

• Clock/calendar with batter\’ 

Base System .... ^ JL 

Base system w’ith monographic 

card and monitor $1275 

With 40MB Seagate' 

(28ms) $1695 

With TOMB MiniScribe* 

(28ms) $1925 

|EGA and VGA upgrades available; 
call for (^ails. 


IMS 286/lOMHz 

System iiteludes: 

• 80286 prtKessor running at 
lOMH/, switch-selectable to 
6MHz 

• 512KB RAM 

• 5.25* 1.2MB diskette drive 

• Dual diskette drive fixed 
disk controller 

• 200-watt power supply 

• Enhanced. 101-key kev'board 

• Illustrated installation and 
operations manual 

• Qtxrk 'calendar with baltei^' 

<CQQC 

Base System ^-7 -z J 

Base sv’stem with moniJgraphic 

card and monitor $1125 

With 40MB MiniScribe 
(61ms) $1545 

With TOMB MiniScribe 

(28ms) $1775 

EGA and VGA upgrades available, 
call for details. 

Back home on the range, 
TAV. 'DUlo is rustling up 
great deals on personal 
computers." At IMS, 
confides T.W., "we bite 
the bit to rein in the best 
prices. And our machines 
don't mind being ridden 
and put up wet, 
built for solid 


byte down with an IMS 
system and boot up right! 


IMS 88/lOMHz 

System includes: 

• 8088 processtir running 
lOMHz. switch-selectable to 
4.77MHz 

• 640KB RAM 

• 5.25' 360KB diskette drive 

• Diskette drive controller 

• 150-watl power supply 

• Enhanced. 101-ke>' keN'bt^ard 

• Illustrated installation and 
operations manual 


Base System . 


$595 


Base system with momigraphic 

card and monitor $725 

With 20MB MiniScribe 

(65ms) $985 

With 30MB MiniScribe 
(65ms) $1065 

ipgri 

call for details. 


Drives 

Hard Drives 
43MB MiniScribe AT 

(25ms) $459 

80MB Seagate AT (28ms) $669 
110MB MiniScribe AT 

(28ms) $895 

30MB Seagate XT (65ms) $310 
40MB MiniScribe XT 


(65ms) 

Diskette Drives 

..$379 

360KB for XT (black) . . 

. . $99 

360KB for AT (gray) . . . 

$109 

1.2MB for AT (gray). • . 
1.2MB Teac’ for AT 

$109 

(gray) 

$119 

1.44MB for AT (gray). . 

$89 


Intelligent Micro Systems 

1633 Babcock. Suite 424 
San Antonio, Texas 78229 


INTELLIGENT BLIYERS shop for superior pixxiucts and superior value. 
All of our products come with a one-year limited warranty, one year 
of technical phone support, and a 30-day money-back guarantee (does 
not include freight). VVe do not charge you for UPS ground shipping 
within the continental United Stales, or for buying with your credit card. 
Intelligent Micro Systems is The Intelligent Choice. 

Prices subject to change. Softioare is mm-repindable. AZ. CO, FL. CA. KS, 
MO, and TX residents, please add appropriate local sales tax. 


To Order Call Toll-Free: 

800 - 777-7757 

Mon.-Fri. 8 a.m.-9 p.m. CST 
Sat. 9 a.m.~5 p.m. CST 

For Customer Support: 

800-288-2123 

Mon.-Fri. 8 a.m.-7 p.m. CST 
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A Day in Five Lives: 

Quality-Control Engineering 


Task 5 


W e chose a quality-control task set in a 
factory that manufactures a small 
electrical motor shaft. The reviewer needed 
to determine how tight a tolerance for error 
could be expected on the screw machine 
lathe that produces the shaft. 

Each reviewer received three data files. 
The first contained 1 .000 sample motor 
shaft diameters. The second contained 40 
periodic output samplings from the lathe, as 
well as the time of day the sample was 
solicited (to monitor potential quality-control 
problems). The third data set contained 100 
records of single-digit codes for out-of- 
control conditions. 

To analyze the data, we 


# displayed a histogram and performed 
descriptive statistics (mean, standard 
deviation, and normalcy of the distribution) 
on the first data set; 

# Imported the second data set so that the 
two fields — time of day and diameter of 
shaft— were acceptably entered; 

# created a control chart to observe how the 
package graphed a trend; 

# created a Pareto chart (a sorted histogram) 
based on the coded Information in the final 
data file; 

# enhanced and annotated the charts. 



The Pareto chart 
produced by the NWA 
Quality Analyst shows 
the results of analyzing 
the data for the most 
frequent cause of shaft 
problems. Note the 
cumulative percentage 
curve superimposed on 
the histogram bars. 



This graph of the 
histogram data for the 
quality-control 
engineering task was 
created by NWA 
Statpak. The red line is 
a superimposed normal 
curve over the actual 
histogram data. 


the field positions of your data file. Be- 
cause it is command driven, strict rules 
must be adhered to: commands can be 
typed only in capital letters, and command 
text must be begun in column 16. The pro- 
gram doesn't supply friendly error mes- 
sages when you do something wrong — 
you just get no results. Users accustomed 
to programming in database languages or 
earlier versions of SPSS will have no trou- 
ble adapting to the rigid and unforgiving 
process. But some less-sophisticated users 
may not find learning the $250 program’s 


SL-Micro is raw 


but direct, 


with a certain ease 


Of operation. 


proprietary syntax worth the investment. 

For data entry, SL-Micro contains an 
on-screen facility to input survey results or 
cases. This module slightly automates the 
data entry process by prompting the user 
for the next response, and it allows for up- 
dates to each case when follow-up surveys 
are performed. Using this module for data 
entry offers protection in achieving valid 
responses. You can program the module to 
allow only fields of the correct length and 
data within defined ranges or specific al- 
pha characters. 
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Howto 

move a mountain, 
level a building, 
mle the world, 
erase the past, 

make a million, 
and draw attention 
to yoi^self. 



You can draw anything with AutoSketch! But 
that’s only the beginning. Then, you can move it. 
Make sure it’s level. Scale it to size. Or draw in rules. 

Don’t like it? Erase it. Want it bigger? Stretch 
it. Need details? Zoom in. Want more of the same? 
Duplicate it. 

AutoSketch is the precision drawing tool that 
does amazing things. In up to 10 working layers. 
And because it’s also easy to learn (takes about an 
hour), you won’t have a long, drawn-out start-up 
process. That makes it the perfect complement to 


your word prtKessing or desktop publishing 
package. 

So get AutoSketch for your PC*. For just 
$99.95, you'll accomplish things you never 
thought possible. And who knows what kind of 
attention that might get you. 

To order AutoSketch directly, or for more 
information, call 1-800-223-2521. For the name of 
your nearest AutoSketch Dealer, call 1-800-445- 
5415, ext. 1, or write to AutoSketch, 2320 Marinship 
Way,Sausalito,CA 94965. AUTODESK, INC. 


'AutoSketch runs on IBM PC/XT/AT and 100% competibie computers and supports IBM's PS/2 AutoSketch « reg«(s>ed n vw U S Patent and Trademark Office by Autodeak.inc 
IBM and Personal Computer AT are registered trademarks, and Persorta) Computer XT and PS/2 are trademarks of mtamatortai Busirwss k4ecnines Corporahon 
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Si-Micro, 

Version 2.16 
Queslionnuire 
Service Co. 

P. 0. Box 778 
East Unsing. MI 48826 
(517)641-4428 
List Price: S250 
Requires: 256K RAM. hard disk recom- 
mended. DOS 2.0 or later. 

In Short: This is not a point-and-click or 
even a fill-in-lhe-blank application . SL-Micro 
is written in compiled BASIC and is a com- 
mand language in which statements written to 
ASCII flics are then processed by the pro- 
gram. The results are then written to ASCII 
files. The package is best suited for analysis 
of survey data and users proficient with their 
computer's operating system. Not copy pro- 
tected. 
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It is possible to bring outside ASCII 
data into the data entiy module, where it 
can be viewed and updated on a case-by- 
case basis. But this process requires more 
complicated programming. Most users 
importing data will find it easier to estab- 
lish field-length records and identify vari- 
ables in the command setup files, and then 
instruct SL-Micro to merely look up the 
designated data file (as was done in all our 
tests). Needless to say, imported data files 
may require extensive editing prior to use. 

SL-Micro will ptxxiess up to 32,600 
cases with 200 variables. Two- and three- 
way cross-tabulations, five- way break- 
downs, and basic statistics including sim- 
ple regressions are its strengths. 
Histograms can also be generated. These 
graphic expressions are crude at best: gen- 
erated by the DOS print command so that 
they can be product on nearly any print- 
er, they use dashes, concatenates, and as- 
terisks to create the displays. But they are 
meaningful, and ultimately that’s what 
counts. 

By dispensing with a user interface, SL- 
Micro has kept its program small. The en- 
tire language fits on a single 360K floppy 
disk and will run in a tiny 128K RAM. To 
install the program, simply copy its one 
diskette onto a hard disk-drive. With a sep- 
arate diskette for data, it could even be 


used on a two-disk-drive system — no 
complicated I/O choices here. Outside of a 
status line during [sogram processing, no 
results are written to the screen, so it sup- 
ports any monitor. — Stephen Lewiski 


SumQuest 


^SumQuest, $595 from SumQuest Soft- 
ware, could be the perfect software for the 
do-it-yourself survey taker. It has all the 
basics needed to make creating a question- 
naire and analyzing its results easy. Ver- 
sion 3.0 also has some very annoying 
quirks, however. 

SumQuest is designed to allow anyone, 
no matter how knowledgeable or ignorant 
of statistical and survey methods, to con- 
duct a useful and correctly designed sur- 
vey. It has everything you need, ineluding 
a well-written manual that contains clear 
instructions and a concise tutorial on how 
to design, conduct, and analyze different 
types of surveys. 

Preparing questionnaire fries for analy- 
sis is a stiaighrforward process bur is re- 
stricted by the SumQuest's file format re- 
quirements. 

Questionnaires are limited to a maxi- 
mum of 250 questions with no more than 
16 possible answers for each (not includ- 
ing the "no response/does not know” cat- 
egory). Questionnaires longer than 250 
questions can be split in half and the an- 
swers cross-tabulated in a separate pro- 
cess. 

SumQuest’ s built-in editor gives you all 
the functions you need to manage your 
data. You can view, change, add to, and 
delete from previously created files. The 
editor prevents bad data from creeping into 
the questionnaire by allowing input of only 
the responses identified when the ques- 
tionnaire was set up. Unfortunately, there 
is no error-checking feature for files im- 
ported into SumQuest. 

Only ASCII files created in a SumQuest 
format can be imported, and they must be 
run through a separate conversion pro- 
gram. The process is tedious, and the man- 
ual’s instructions for this procedure are ob- 
scure. Expect to thrash around a little 
before you figure the process out. 


There is no practical upper limit to the 
number of questionnaires the program can 
process. If you have to input an extremely 
large amount of data, you can split the 
work between operators at different ma- 
chines, then use the program’s File Com- 
bine option to consolidate the data. 

SumQuest runs fairly quickly when 
processing data, despite its not supporting 
a math coprocessor. Basic output includes 
well-designed reports giving response fre- 
quencies and percentiles, and bar graphs 
showing frequeney distribution. Only de- 
fault summary graphs are available. 

Editing graphs from within SumQuest 
is limited to working with titles. But be- 
cause they’re created using ordinary key- 
board symbols and output in ASCII for- 
mat, it’s easy to import Ae graphs into any 
word processor. SumQuest uses a generic 
printer driver to print graphs and reports. It 
works equally well with daisy wIikI, dot 
matrix, and most laser printers. 

The package also efficiently handles 
cross-tabulation of respondent data, both 
two- and three-dimensional, allowing you 
to quickly identify target populations in 
marketing and social science surveys. 
You’re given a great deal of control over 
the analysis, including weighting and 
highlighting of significant cells. 

Cross-tabulation also includes an op- 
tion to save your cross-tab data as a Lotus 
1-2-3 file so that you ean import it into 
1-2-3 or another package for further analy- 
sis and graphing. 

SumQuest’s most powerful feature is 


FACT 
« F I L E 

SumQuest, 

Version 3.0 
SumC^st Software 
908 Niagara Falls 
Bivd. 

North Tonawanda, NY 14120*2060 
(416)599-0404 

List Price: S595; for educational and non- 
proOt institutions, S495. 

Requires: 5I2K RAM. DOS 2,0or later. 

In Short: SumQuest is a quirky question- 
naire-survey-analysis program written in 
compiled BASIC that should appeal to do-it- 
yourself survey lakers. Copy protected. 
ORCLE WS ON READER SERVICE CARO 
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Cell Search, a utility that can automatically 
fmd any significant variances in attitude 
across such demographic variables as age, 
sex, income, and the like. Basically, Cell 
Search cross-tabulates a question against 
all the other data in your survey. The re- 
sulting detailed report shows all demo- 
graphic relationships within that data. Cell 
Seach also allows you to set the p-value 
for the level of confidence you require. 

SumQuesl's greatest failing is poor pro- 
gram error trapping. Pressing the wrong 
key or forgetting to turn your printer on 


SumQuest lets 


anyone, even 


statistical novices, 


conduct a useful. 


correctly 


designed survey. 


produces an unusable error message, and 
then the program unceremoniously dumps 
you into DOS. Since you’re not told what 
you did wrong, the process can become 
aggravating very quickly. SumQuest 
promises to include a list of error-message 
definitions in the next release. 

SumQuest also fails to give you a way 
out when you make the wrong menu 
choice. You have to either finish the task 
or reboot. 

If you’re willing to put up with these 
problems, SumQuest has just the right 
combination of features and ease of use to 
make analyzing a stack of questionnaires a 
pleasure. It’s the right tool for analyzing 
almost any survey by questionnaire that’s 
conducted in-house by small- to medium- 
size businesses and social service agen- 
cies, or even as part of a school assign- 
ment. — ^Walt Rowinsky 
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T o complete your library of PC Magazine 
send $8.00 for each back issue ordered 
($9.00 in Canada, US. funds only) to: 
Ziff-Davis Publishing Company, P.O. Box 5999, 
Cherry Hill, NJ 08034, Attn: F. Hunter. Be sure 
to include month and year of the issue ordered. 
For faster service call 1-609-354-4975. 
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Our Printer Sharing Unit 
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Epson LQ*1050. Widc-caniage 24*pin; 264 CPS/draft; 88 CPS/lccierqualit>'. Epson LQ*950« Mid-carriage (110 column) 24-pin: 264 CPS/draft: 88 CPS/Iener 
quality EpSOn LQ*850. Narrow-carriage 24-pin; 264 CPS/draft; 86 CPS/letler quality. Optional single-bin cut sheet feeder available on all models. One vear limited 
warranty standard. Epson is a registered trademark of Seiko Epson Corporation. Epson America. Inc.. 2780 Lomita Blvd.. Torrance. CA 90505. (800) 922*8911. 

Copyrighted material 


“It was always so frustrating. Changing from continuous paper to single 
sheets or envelopes. But not anymore. Not since I got my Epson LQ-1050. 


It change.s the paper as fast as I can change my mind.” 


We call this feature SmartParkr You’ll call it sensational. The 
wide-carriage LQ-1050 lets you switch from tractor-feed to single sheet 
printing and back again in an instant. You can do the same with envelopes 
and multi-part forms, too. You can even change from one sharply-defined 
typestyle to another with one touch of our SelecType panel. 

For the same letter quality performance in a slightly smaller size, choose 
the unique mid-carriage Epson LQ-950. It can print 8^^ x 11" paper sideways 
and even handles oversize envelopes. For printing standard business 
correspondence, there’s our narrow-carriage Epson LQ-850. 


Whichever 


Epson LQ printer 


you choose, you get the exceptional 


value, reliability and performance that’s made Epson the world’s letter 
quality leader. It seems some things never change. 



WHEN YOU’VE GOT AN EPSON, 
YOU’VE GOTA LOT OF COMPANY 
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If you want to the most out of txxi^s new, high-powered 

software applications, we have a few words of advice: 

Use a i\iiciDsoft* Mouse. 


The Mkrosofl Mouse easy 
access to all the powerful 
features today 's software has to offer. 


West Coast Sales 


Microsoft 

Mouse/" 

&MicrosofK. 

\Vindcjws/28^ 


It looks innocent enough here, but 
waituntilyouseehowthe 
Mousemakesyoursoftwarescrecun. 


The Mouse can unleash your softwaie-and take M advan- 
tage of the features intended to make your woric easier: 

With the Mouse you can effortlessly manipulate menu-driven 
applications without tal^ your eyes offyour screen. You can 
pull down menus. Highlight text in oneMswoop. Copy, cut and 
paste formulas in spiead^eets easily. And move things fiom here 
tothere without any command-key mumbojumbo. 

Literally hundreds (rfapplicaticnssiqrparttheMouse. 
But as the leading software devetoper for person^ com- 
puters (and one of the first to bringagr^hical inter- 
fece to PC screens), we've gone a stq) further 
Microsoft Window's/286 with PC Paintbrush'fix 
Windows, .Miciosoft Paintbrush or EasyCAEr2 
actually come with the Mouse (or vice versa). 
Already, theMicrosoft Mouse has made 
itsway into thehands of over onemillion 
personal computer users. And that 
number is sure to grow even faster. After all, 
graphically oriented software is the driving 
force bdiind improved productivity. 

But it’s the .\ licrosoft. Mouse that puts you in 
the driver’s seat. 


Mbrosoff' 

.A laldngiafl make sense." 
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SCIENTIFIC GRAPHING • EHUD KAPLAN 

SCIENTIFIC GRAPHING SOFTWARE 

NOT JUST 
A PRETTY 
PICTURE 

|ln the scientist’s laboratory, this is the best of times — ^and 
the worst of times. On every desktop (well, almost) sits a fast, 
memory-rich PC running word processing and data analysis ap- 
plications that represent the latest scientific breakthroughs. A 
graphic illustration will be able to make the point of these 


For sophisticated 
images that don’t 
obscure the meaning 
behind the data, 
nothing beats these 
ten scientific 
graphing packages. 


discoveries even more forcefully. 

The demands posed by scientific illus- 
trations are quite different from those of 
business graphics. Most business presen- 
tation graphics packages don't meet a sci- 
entist’s needs; they make nice pie charts, 
but they cannot plot error bars, use loga- 
rithmic scales (although a plot of the feder- 
al deficit certainly requires such a scale), 
accept large arrays (thousands of data 
points). Many cannot rotate the y-axis la- 
bel, as is common in scientific illustra- 
tions, or add a legend. (See the sidebar 
“Presentation Graphics Packages: Getting 
a Scientist’s Points Across” for a discus- 
sion of four presentation graphics pro- 
grams with many capabilities a scientist re- 
quires.) 

What do plotting scientists need? Not a 
quick-and-dirly way to sketch data — any 
spreadsheet does that. Neither can they 
wait forever for a graph to be plotted on a 


laser printer — those who can bought Mac- 
intoshes. They need high-quality output 
that can be sent as is to a scientific journal 
for publication . And they need to be able to 
produce it quickly, make changes in a 
straightforwwd matmer, examine the re- 
sults of the changes on-screen, and then 
print the graph. 

Another requirement for scientific plot- 
ting is flexibility in determining the ap- 
pearance of the graph; arbitrary position- 
ing of the axes, various fonts for 
appearance and emphasis, arrows, a vari- 
ety of symbol shapes and sizes, unlimited 
number of data points and plots per graph, 
and easy scaling and overlaying facilities 
are some of the more important essentials. 

Many scientists prefer to use laser print- 
ers rather than pen plotters for the final out- 
put, but few can afford a PostScript print- 
er, so they typically use the ubiquitous HP 
LaserJet. Plotting a lot of points can take a 
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SCIENTIFIC GRAPHING 


WRITE YOUR OWN SCIENTIFIC 
GRAPHING PROGRAM 

Graphic, from Scientific Endeavors, gives you all the 
C language routines you need to write an impressive scientific 
graphing program of your own. 


None of the contenders to the title of 
■'The Complete Seientific Graphics 
Package " has everjthing it takes to win 
that title. But do not despair. As H. K. 
Hartline used to say, "If you want some- 
thing done right, you have to do it your- 
self." Fortunately, you do not have to 
start from scratch to write your own sci- 
entific graphing program: Graphic will 
come to the rescue. 

Graphic. S395 from Scientific En- 
deavors. is an impressive collection of C 
procedures and functions that the enter- 
prising scientist might call from his or her 
own graphics plotting program. Version 
4. 1 has all the options needed to create a 
program that could ascend to the afore- 
mentioned title. 

Graphic comes with sample graphs 
and with an interactive PLaS' program 
that allows you to examine some of its 
features and serves as a starting point for 
the creation of this ultimate plotting pro- 
gram. Ama/.ingly. Scientific Endeavors 
has supplied the source code itself, mak- 
ing it possible to modify or add to the im- 
pressive variety of features available in 
Graphic. 

The list of features found in Graphic 


tJypACT FILE 

Graphic, Version 4. 1 
Scieniific Endcavins CiKp. 

508 N. Kentucky St. 

Kingston. TN 37763 
(615)376-4146 
List IMce: S395 

Requires: Used in conjunction with a C 
compiler. Memory and DOS requirements 
will vary with the user's application. 

In Short: Graphic is ntM a plotting pro- 
gram. but a library of graphics procedures 
I in C) that w ill allow a gtxxJ C programmer 
to write his t»r her <>wn complete graphics 
package fairly ca.sily. The list of features 
and capabilities is long and almost com- 
plete. NiK ct^y |wx>tected. 

CiRCcC 638 ON READER StPyiCC CARO 


is far too long to include here. A few of 
the more important ones include linear, 
log. and semilog plots; polar plots; two- 
and three-dimensional plots of curves 
and surfaces; projections of 3-D plots 
onto a plane; Smith charts; error bars 
(both .r and y); various fonts in various 
sizes; a font editor; arbitrary scale factors 
in logarithmic plots; inset regions in the 


graph; overlayed graphs; variable line 
thickness and styles; various filling pat- 
terns for bar graphs; arbitrary placement 
of axes; various arrow styles; and much, 
much more. 

A few features are missing, but they 
are minor in comparison with the wealth 
of excellent features found in the pro- 
gram. Graphic supplies only eight sym- 
bol types, and the.se do not include filled 
circles and triangles, although with mini- 
mal work one can fake them. We did not 
find a way to plot certain contours (say. 
every fifth one) in color, or the ability to 
specify the color of a contour when using 
a plotter. 

IMPECCABLE GRAPHS The sample 
graphs supplied with the program were 
absolutely impeccable. The program 
pnxluces plots with a resolution of 4,096 
by 3 . 1 20 (Tektronix format) and will dis- 
play or print them at the highest resolu- 
tion that your printer can handle. 

Graphic is a most u,seful package, 
and it might be the only way available 
right now to satisfy all the needs of the 
graphing .scientist. Highly recommend- 
ed. — Ehud Kaplan 


long time. The package must include driv- 
ers to take advantage of the LaserJet’s 
built-in Printer Command Language 
(PCL) so that a graph can be produced in 
less than 25 minutes — an outrageous, but 
not uncommon, amount of time to wait for 
a scientific graph to be printed. 

For quite some time, packages sold as 
scientific graphics programs were only 
warmed-over business graphics packages 
designed for needs that were rarely en- 
countered in the scientific community. 


This left many scientists with no choice but 
to return to a draftsman and go through the 
agony and expense of last-minute changes 
and incorrect plots. 

But the publishers of some scientific 
graphing packages have shown that 
they're starling to listen to their users. All 
ten scientific graphing packages we review 
here have included such essentials as al- 
lowing labels to be easily placed and ma- 
nipulated and allowing the user to specify 
the endpoints of both the x- and y-axes. 


The ability to send a plot to a file that can 
then be sent to the printer is another valu- 
able feature they included. Of the dedicat- 
ed scientific graphing packages we've re- 
viewed here, only Sigma-Plol has mouse 
support, which is especially useful in posi- 
tioning labels and other graph-editing 
chores. 

Our summary of features table serves as 
a yardstick that you can use to compare the 
programs now available. Also included in 
the Uible are four presentation graphics 
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Most offices have only one laser printer. So user 
access can be a real pain. But a Local Area Network 
can cost twice as much as the printer. And buy- 
ing a laser for each user is out of the question. 

That’s why The Logical Connection makes 
everyone happy. You, because the cost is low, 
your employees, because they each get a laser 
virtually at their Tmgertips. 

With The Logical Connection you can put the 
printer in a central location. Users access it in 
seconds from their own terminals with the new, 



iimection. 


11200 Indusiriplex Blvd., Baton Rouge, LA 70809 
SALES OFRCE; 1322 BeU Avenue. Suite lA,'I\istin. CA 92680 
(800)225-2775 (714)259-0541 
The Logical Connection is a trademark of Fifth Generation Systems, Inc. 

Pop-Up is a trademark of Popular Programs, Inc. 


simple and convenient, memoiy-resident,“Pop-Up’,’ 
switching menu. Then, The Logical Connection 
takes over. If the printer is occupied, it holds each 
job until its current work is finished, 
automatically printing each new 
job in turn. 

rnmnier PC MAGAZINE 
has twice named The Logical 
Connection its Editor’s Choice. In 
fact, they called it, ”... more than 
logical— maybe inspired.” 
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CHOICE 



The makers of FASTBACK and FASTBACK PLUS 
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FOR THE PRICE OF A 
16 GRAir LEVEL SCANNER GET 
THENEWDATACOPYTSOfGS. 

Now get the high quality of a 64 gray level 
image for a price as low as others pay for 
l6 gray level scanners. It’s a value 
that will make your published 
photographs, artwork, and 
reputation around the work- 
place look sharper than ever. 

The 730GS also gives 
you greater control over 
your image's output size, file size, 
and resolution. 


It comes with imaging 
cabling and interface, 
compatible with both Mac and 
its small size will fit more 
on your desktop, 
you the other ways it will en- 
image. Call us, at 800-821-2898. 

IMAGING SYSTEMS 
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SCIENTIFIC GRAPHING 


products that have some features scientists 
demand: Graph Plus, GraphStation, Mi- 
crosoft Chart, and Perspective Junior. 

ALTERNATIVE SCHAiTIONS Several 
programs other than those included in this 
review incorporate extensive graphics 
modules. For example, Asyst, Statgra- 
phics, SAS, and Matlab (all reviewed else- 
where in this issue) have powerful graph- 
ics capabilities, with Asyst offering the 
greatest flexibility. However, these pro- 
grams usually do not offer finished graphs 
of the quality required by scientific jour- 
nals. Asyst, for example, cannot plot loga- 
rithmic graphs without making you weep 
(or laugh hysterically) when you see the 
numbers it puts on the axes . Another draw- 
back of most analysis packages is that they 
are considerably more expensive than 
standalone graphics programs, often cost- 
ing two to ten times as much. Sygraph is 
another dedicated scientific graphics pack- 
age reviewed elsewhere in this issue. 

The scientific graphics packages re- 
viewed here fall into two main categories: 
two-dimensional plotting packages and 
three-dimensional surface-iawing pack- 
ages. Grapher, Graph-in-the-Box Analyt- 
ic, PCPlot and PDP, Sigma-Plot, and 
Tech*Graph*Pad fall into the two-dimen- 
sional plotting category. 

THE THIRD DIMENSION Datasurf, 
SDS, and Surfer are three-dimensional 
packages we looked at in the following re- 
views. If you don’t know much about 
three-dimensional surface plotting, take a 
look at AcroSpin ($30 from Acrobits, P.O. 
Box 1302, Menlo Park, CA 94026-1302; 
(415) 369-0838). AcroSpin is not a plot- 
ting package but is meant for drawing sur- 
faces and three-dimensional objects on the 
screen, and then rotating or scaling them 
freely. The package includes a nice tutorial 
that takes you through the steps of display- 
ing the various surfaces. The vendor, 
Acrobits, also includes the Turbo Pascal 
source code so that you can generate some 
of your own surfaces. 

In a class by itself is Graftool, which 
can produce both two-dimensional and 
three-dimensional graphs — on the same 
screen. You’ll find a review of this pack- 
age with the three-dimensional pro- 
grams. — ^Ehud Kaplan 


^ The Scientific 
Figure Processor 

MADE FOR RESEARCHERS 


'The excellent PC data-graphics Vve looked for so long.' 


Superb versatility 

• Axis breaks and 
REALLY flexible axes 

• Freehand French 
curves, staircases, 
lines, bars. 1 & 2D 
scatterplots. regres* 
sions and more 

• Error bars, any style 

• User-definable 
symbols and MUCH 
more 

• Style templates 

• Precise WYSIWYG 
preview and edit 



Professional artwork 

"Outstanding quality on 
our plotter, film recorder 
and laser printer is 
extraordinary" 

Easy, fast, pleasant 

“So intuitive to use. 

It lets you think data, 
not keystrokes " 


Medicine, Biology, Chemistry, Physics, Engineering 

ScientisUfriendly Performance. $385 


Compare! ^ 

an intelligent Research Assistant for ciq p Qnrn ' 2117 Bedford Street, Suite 11 
ly. yc/rp niirham Kir 57707 /Q1QI Anc 


your presentations and publications. 


Durham. NC 27707 (919)489-7266 
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FOR RETAILERS ONLY: 



BECAUSE YOU 
SELL ONE 
OF THESE... 


YOU SHOULD SELL THIS... 



Bring PC MAGAZINE, the "silent salesman!’ into your store and provide your 
customers with clearly written comparative reviews of the hardware and soft- 
ware you carry! 

Knowledgeable PC users turn to PC MAGAZINE 22 times a year for in-depth 

evaluations conducted by PC Labs, 
our independent product testing laboratory. 

Increase the sales of your inventory 
and earn additional profits with PC 
MAGAZINE. For more information on 
how you can sell the profit leader, call 
(212)503-5331 or write: 

Chris Cherry — Retail Sales 
Representative 

Ziff-Davis Publishing Company 
One Park Avenue 
New York. NY 10016 
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Data analysis software 
from SPSS’" gives your PC 
a winning advantage. 

It doesn't matter which field you play hardball 
in. The right combination of equipment and 
ability can make you a hero. 

You get that ability with SRSB/PC+r 
the best-selling data analysis software from 
SPSS. Ifs designed for the IBM PC/XT" 
PC/ATT PS/2" and compatiblea /\nd with t 
youll turn raw data into real facts, for sound 
business decisiona 

SPSS/PC-i- features a base package of 
numerous statistical procedures Plus some 


powerful options for data entry, advanced 
statistics forecasting, graphics mapping 
and much more. So you can scnjtinize and 
manipulate your data in countless ways. 

SPSS/rc-i- also provides a seamless 
interface with other popular PC software 
such as dBase" and 1-2-3," to give you 
complete command of your data For market 
research, sales analysis quality control 
and much more. 

Yet,SPSS/PC-i- is designed for ease-of- 
use. It features a menuing and help system, 
as well as an on-line statistical glossary that 
helps you interpret results as you go. 

/\nd you'll always have training, support. 


and ongoing upgrades from SPSS. The 
team thafs supplied statistical software to 
over 1 million users since 1968. 

For mae details on how SPSS/PC+ 
can help you get the most out of your micro, 
give us a call at 

1 - 312 - 329 - 3316 . 

We'll show you how to really sland out 
in your field. 

SPSSinc. 

Best in the final analysis 

444 North Michigan 4hrenue • ChicagalirKvs 60611 


SPSS is s registered tredemarti of SPSS Irtc. SPSS/PC+ ise trademark of SPSSinc. IBM PC/XT .PC/AT and PS/2 are trademarks of International Business Machines Corporation. dBase is a trademark 

of Ashton-Tate. l'2-3 Is a trademark of Lotus Development Corporation. 
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SCIENTIFIC GRAPHING • TWO-DIMENSIONAL PLOTTING 



To compare the two-dimensional pro- 
grams, we plotted a typical graph using 
two sets of experimental data from the ex- 
ploration of the primate visual system, and 
two theoretical curves to fit the data. 
You’ll see how well the programs perform 
on the pages that follow. 


Grapher 

Grapher's creators. Golden Software, 
thought of almost everything a scientist 
needs to create a two-dimensional graph. 
This $ 1 99 program’s menus have a consis- 
tent, logical style, and you are never at a 
loss as to what is happening. Because the 
program is so clearly designed, you can 
leam to use it within 1 3 minutes. 

Version 1 .76 is a significant improve- 
ment over previous releases and is within 
sight of delivering a complete and profes- 
sional scientific graphing program. You 
no longer need to store each x,y data set in 
a separate file; legends and titles are now 
easy to produce, scale, and manipulate; 
and the program’s symbol sets are more 
complete. 

Start out in the novice mode, in which 
any action that might cause a loss of data or 
of plotting parameters invokes a warning 
and requests confirmation. When you be- 
eome proficient in the program, you can 
switch to the program’s expert mode and 
skip through the menus, while the program 
prevents you from taking dangerous short- 
cuts. 

In addition to the Grapher program it- 
self, which builds the graphs, you get two 
modules called View and Plot. You use 
View to look at the graphs stored on-disk. 
This module can be used to zoom and pan 
the graphs . It can also be used to supply x,y 


coordinates for various graph elements, 
such as the location (in inches) of the leg- 
end or title. 

The Plot module is used to produce 
hard copy output from within the program, 
but you can also use it as a standalone pro- 
gram to plot previously constnicted graphs 
that are stored on-disk. The module is used 
mainly to plot a large number of graphs in 
batch mode. This process can be com- 
pletely automated, as well. 

Grapher allows for six ways of fitting 
functions to your data; linear, spline, pow- 
er, exponential, polynomial, and logarith- 
mic. The ability to preview the statistics of 
polynomial curve-fits to the data is a very 
nice touch. But there is no way to access 
the fitting statistics when more than one 
function is fitted, short of reading these 
statistics as they are sequentially flashed 
on the screen. It would ^so be nice to be 
able to preview the fitting statistics of other 
functions, as well. 

This program allows great flexibility in 


determining every aspect of a graph’s ap- 
pearance. Almost every element of the 
graph — symbols, axes, labels, tick- 
marks — is completely adjustable in shape, 
position, orientation, size, color, and so 
on. This great flexibility doesn’t come at 
the expense of ease of use; Grapher is, ar- 
guably, the easiest graphics package to use 
for scientists’ graphing purposes. 

However, the program still has some 
shortcomings. The inability to determine 
the line thickness when plotting to a laser 
printer renders otherwise stunning graphs 
as anemic printouts; lines a single pixel in 
width are not bold enough to photograph, 
project, or even see. 

Grapher’s inability to use calculated 
standard deviations makes the process of 
plotting error bars clumsy and irritating. 
The program uses the high-low-close 
method to create error bars, forcing you to 
calculate the mean ± I standard deviation. 
(Programs such as Sigma-Plot and Tech* 
Graph*Pad don’t require you to do these 
calculations. They simply accept a column 
for standard deviations and calculate the 
rest for you.) 

The legends created for the graphs 
could be improved: the symbols represent- 
ing the plots are placed too close together 
and there are too many symbols for each 
legend item (see the sample output for 
Grapher). The standard method is to use 
only one or two symbols per plot; one at 
each end of the line if two are used. The 


CONTRAST-RESPONSE FUNCTIONS 
OF PRIMATE RETINAL GANGUON CELLS 
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line drawn for the legend is not drawn in 
the middle of the character; it is too low, 
and cannot be adjusted. To change the or- 
der of the items appearing in the legend, 
you have to rearrange the graphing order of 
the plots. 

Surprisingly, the program does not pro- 
duce bar graphs, which are often essential. 
Grapher limits you to plotting ten data sets 
per graph — and you must overlay graphs if 
you need more. 

Grapher has 16 character sets for la- 
bels, captions, legends, and tides, plus a 
“centered” character set that’s used to plot 
data points. Each set is a specific typeface, 
with its own weight and characteristic ap- 
pearance. Each character set should in- 
clude all symbols, just as all Times Roman 
fonts have a percent sign or a question 
mark. For example, if you want the jt-axis 
to be bold and it includes a percent sign, 
then you should have a bold character set 
complete with a percent sign. Unfortunate- 
ly, only one character set includes the per- 
cent sign. For sciendfic graphs, all sets 
should include this symbol. Grapher does 
allow you to create your own symbols, but 
most people would balk at the need to cre- 
ate standard symbols such as percent 
signs. 

All in all, this program is almost on tar- 
get. To paraphrase what Mozart said to Sa- 
lieri in the movie, Amadeus'. Just fix a few 
items, and it will be perfect! 

— Ehud Kaplan 


Graph-in-the-Box 

Analytic 


Graph-in-the-Box Analytic, $199.95 
from New England Software, is RAM res- 
ident, allowing you to grab data directly 
from the screen of your favorite applica- 
tion, so you can manipulate it to your 
heart’s delight and then output a plot in 
your favorite format. For ease of use and 
great menuing, Graph-in-the-Box Analytic 
simply can’t be beat. The manuals sat vir- 
mally unused as we whizzed through the 
various plotting options. And we had 
graphs almost instantly. 

The convenience of RAM residency 
has its price, however; it is compatible 
only with text-based software. If your fa- 
vorite spreadsheet mns only in graphics 
mode (Microsoft Excel, for example), 
your path to graphing is not so glorious. 
Rather than grab data right off the screen, 
you must import the data in .DIF files. Al- 
though other programs always require im- 
porting (or worse yet, keying in) the data, 
they often deliver extra power in return for 
your trouble. 

Another problem is that Graph-in-the- 
Box Analytic misbehaves with other 
RAM-resident software, such as Smart- 
Key. It’s best to clear all TSRs from mem- 
ory before using this program. 

With a wave of your F7 and F8 keys. 


FACT 
FILE 

Graph'in'the'fiox 
Analytic, 

Version 1 .0 
New England 
Software 
Greenwich Office Park #3 
Greenwich, CT 06831 
(203)625-0062 
List Price: $199.95 

Requires: 128K RAM. DOS 2.0or later. 

In Short: Graph-in-ihe-Bo.\ Anulytic is a 
TSR that can also K* run as a mtnresident pro- 
gram. It grabs data fmm the screen, thereby 
allowing many input forms. Not cttpy pro- 
tected. 

ClRCt-E 629 ON READER SERVtC£ CARD 


graphs change color before your very eyes . 
You can change line styles, symbol types 
and labels in no time flat. Switching from a 
spline to a linear-trend graph takes five 
simple keystrokes. In seconds, you’re 
looking at the changed graph. 

While all major graphics output devices 
ate supported, and you can write your out- 
put to a file (even to an HPGL or Post- 
Script file), other packages do better when 
it comes to high-quality output. Laser 
printing is fast, but Graph-in-the-Box Ana- 
lytic has only one wispy font and a fixed 
one-plot-per-page format. Whether you 
like it or not, your plot goes in the upper 



FACT 

FILE 


Grapher 
Golden 
Softw’arc Inc. 
807 14th St. 
P.O. Box 281 



Golden. CO 8(Vtt)2 
(303)279-1021 
(800)333-1021 
List Price: S199 

Requires: 320K RAM. DOS 2.0or later. 

In Short: Grapher is an excellent scientific 
graphics [Nogram that’s also very easy to use . 
Grapher's only failings are the absence of 
bar graphs, poor error bars and legends, and 
lack of line-thickness control. Not copy pro- 
tected. 

CIRCLE WON READER SERVICE CARO 


M and P Contrast Response 



6rapfhIn-tf)e-6ox 
Analytic always 
produces graphs In 
this format: plot in 
upper left, legend 
in lower right. 
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POPlNIgilidecimai 
formats, IM you 
have noMMrol over 
the number 0 decimal 


left, and the legend goes in the lower right. 
The labels are frozen in place, as well. 

Craph-in-the-Box Analytic is focused 
on x,y data analysis and handles line, 
spline, bar, and trend graphs — 15 different 


Graph-in-the- 


Box Analytic has 


only one wispy 


font. 


chart types in all. It also allows logarithmic 
or linear axes and error bars, although it in- 
corporates error bars through the awkward 
high-low-close method. It also boasts 45 
data-manipulation and calculation options. 

For getting quickly acquainted with 
your data, this program does a fme job. 
However, keep in mind that Graph-in-the- 
Box Analytic may stay asleep forever with- 
in your pet spreadsheet, and that if it’s top- 
form output you’re looking for, you would 
do well to look elsewhere. 

— David P. Edwards 


PCPIOt 

POP 


%PCPlot ($95), and PDP ($95), both 
from BV Engineering, are inexpensive, 
easy to use, and usually fast, but they’re 
limited-feature programs that produce 
nice-looking graphs. The major difference 
between the two programs is that PCPlot 
can output only screen dumps (using 
GRAPHICS.COM), while PDP plots out- 
put to a plotter or an HPGL file that can be 
edited later or used with Laser-Plotter. 
There is no direct support for other high- 
quality printers. 

Using the programs, however, can 
sometimes be difficult. You cannot recov- 


er (fom some mistaken entries. The man- 
ual says to type q, but that doesn’t work, 
for example, when the program expects a 
filename. 

You cannot view the graph while 
you’re making changes — you must go up 
to the appropriate level in the menu to view 
your changes. And the program rereads 
the data file every time you plot! If you plot 
a large data set (or several such sets) and 
make frequent changes to your graph, 
you’ll want to have a very fast disk arid a 
lot of patience. 

Each plot (set of x.y data points) is an 
independent file. This is such a bad idea 
that most users would probably despair of 
using this program for anything but the 
most trivial of graphs. The tiny data files 
proliferate and clog the directories like al- 
gae in Florida’s rivers. 

PDP can handle only six plots per 
graph, and if you try to overlay plots, the 
axes get replotted. The program does not 
have fonts, just HP plotter characters; this 
is usually not good enough for publica- 
tions. PDP can’t write numbers in the for- 
mat 10^. The program supports decimal 
arxl scientific formats, but there is no con- 
trol over the number of decimal places. 
Scientific notation is rarely used in graphs; 
for example, the number 1,000,000 
should be written as 10^, not as 1E06 or 
1000000.000. 

PDP can plot error bars, but they can- 


not be supplied as a single standard devi- 
ation colunm; you have to calculate the 
mean ± 1 standi deviation. Didn’t IBM 
teach us that “machines should work, peo- 
ple should think’’? 

To its credit, BV Engineering’s techni- 
cal support was very good. But they appar- 


FILE 


PCPlot, 

Version 3.25 
PDP, Version 2 
BV Engineering 
2023 Chicago A VC,, 

Suite B 13 

Riverside. CA 92507 
(714)781-0252 
List Price; $95 each 
Requires: 256K RAM. DOS 2.0 or later (few 
both). 

In Short: PCPlot is limited in features hut 
ea!>y to use and inexpensive. The software is 
for viewing graphs on-screen, since output 
quality is limitixJ. PDP is almost identical to 
PCPlot hut is for driving a plotter and has a 
few more features, such as the ahilily to cre- 
ate a legend. Plotter output is nice hut not 
stunning. Both packages share similar prob- 
lems. including no curve fitting, no fonts, 
and slow plotting (it rereads the data to plot 
each time). Moreover, each plot (x.ydata set) 
is an independent file. PCPlot and PDP are 
not copy protected. 

ClfCLE 627 ON RE ADER SERVICE CAflO 



PC MAGAZINE ■ MARCH14. 1989 
267 




Scientific Graphing and Presentation Graphics Software: Summary of Features 

(Products listed in ascending price order within category) 


SCIENTIFIC GRAPHING SOFTWARE 


Two-Dimensional Programs 


PCPIot 


POP 


Grapher 


Graph-in- 

Ihe-Boi 

Analytic 


jii 

SIgma-Plot 


Tech- 

Graph-Pad 


1 GENERAL PROGRAM FACILITIES I 

$95.00 

$95.00 

$199.00 

$199.95 

$395.00 

$395.00 

Data Import 







Lotus 1-2-3 files 

O 

o 

o 

o 

o 

• 

.DIF riles 

o 

o 

o 

• 

• 

o 

On-line help 

o 

o 

• 

• 

o 

• 

EGA support 

• 

o 

• 

• 

o 

• 

Runs from batch file 

• 

• 

• 

o 

o 

o 


Performs arithmetic 

• (multiplication • (multiplication O 

• 

• 

o 


only) 

only) 





Calculates standard deviation 

o 

o 

• 

• 

• 

o 


Maximum number of points per data set 

1.000 

1.000 

32.000 

500 

65.000 

Unlimited 

Scientific symbols and Greek tetters plotted 

• 

o 

• 

o 

• 

• 

Several symbols to plot points 

• 

• 

• 

• 

• 

• 

Line style options 

• 

• 

• 

• 

• 

• 

Line thickness options 

o 

o 

o 

• 

• 

• 

Grid line options 

• 

• 

• 

• 

o 

• 

Composite graphs 

• 

• 

• 

o 

• 

• 

One-key rapid plotting 

o 

o 

• 

• 

0 

O 

Log and log-linear plots 

• 

• 

• 

• 

• 

• 

Arbitrary multiplier in log scale 

0 

o 

o 

o 

o 

O 


Maximum number of data sets (plots) per graph 

6 

6 

Unlimited 

10 

128 

8 

Error bars(i and y axes) 

• 

• 

o 

• 

• 

• 

Bar graphs with optional error bars 

• 

• 

O 

• 

• 

O 

Polar plotting 

o 

0 

O 

o 

0 

• 

Several ways to fit curves to data 

o 

o 

• 

• 

• 

• 


Data clipping 

o 

o 

• 

o 

• 

• 

Labels/legends 







Flexible and self-updating legends 

o 

• 

• 

• 

• 

O 

Several fonts for labels 

o 

o 

• 

o 

• 

• 

Label rotation in SO-degree steps 

• 

• 

• 

o 

• 

• 

Unrestricted label rotation 

o 

o 

• 

o 

0 

O 

Labels positioned near individual points 

• 

• 

• 

• 

• 

• 

Arrows pointing to portions of graph 

o 

o 

O 

o 

o 

• 

Axes 







Adjustable tick marks on axes 

• 

• 

• 

o 

• 

• 

Axes allowed on all (our sides 

• 

• 

• 

o 

• 

• 

Arbitrary positioning of axes on page 

o 

o 

• 

o 

o 

o 

Adjustable format for numbers on axes 

• 

• 

• 

o 

• 

• 


Printers 







Dot matrix 

o 

O' 

• 

• 

• 

• 

Laser 

o 

O' 

• 

• 

• 

• 

Color 

o 

O' 

• 

0 

• 

• 

Film recorders 

o 

o 

o 

• 

o 

0 


-Editor^ Choice •— O— No N'A— Not applicable: 3-0 packages do not perform 2-D (unctions. *Thts product supplies piolter output only. 
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PRESENTATION GRAPHICS SOFTWARE 


2-D & 3-D 
Program 

Three-Dimensional Programs 

Two-Dimensional Programs 


2-D & 3-D 
Program 

Grattool 

S495.00 

Dataturf 

$125.00 

'i!: 

Surfer 

$499.00 

s 

SDS 

$995.00 

Microsoft 

Chart 

$395.00 

Graph Plus 
$495 00 

GraphStatlon 

$795.00 

Perspective 

Junior 

$149.00 

o 

• 

o 

O 

• 

• 

• 

• 

• 

O 

o 

o 

o 

• 

o 

• 

• 

o 

• 

o 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

o 

• 

• 

o 

o 

• 

o 


• ooo ••oo 

• ooo oooo 


10,000 

32,000 

10,000 

3.000 

32,767 

Unhmrted 

32.000 

4,096 

o 

0 

• 

0 

O 

• 

O 

o 

• 

o 

• 

o 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

o 

o 

o 

o 

• 

• 

• 

• 

o 

• 

0 

• 

• 

• 

• 

• 

o 

• 

o 

• 

• 

• 

• 

• 

o 

• 

o 

• 

o 

o 

• 

o 

o 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

o 

• 

o 

O 

• 

o 


Unlimited 

N.'A 

NA 

NA 

1.024 

Unlimrted 

100 

4,096 

• 

H'A 

N/A 

N/A 

• 

• (yaxis only) 

o 

0 

• 

N/A 

N/A 

N/A 

• 

O 

• 

0 

• 

N/A 

N/A 

NA 

O 

O 

o 

o 

• 

N/A 

NA 

N/A 

• 

• 

• 

o 


o 

o 

• 

• 

• 

• 

• 

• 

• 

o 

• 

o 

• 

o 

• 

o 

• 

o 

• 

o 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• (on 3-D graph) 

• 

o 

• 

o 

• 

• 

o 

• (on 3-D graph) 

• 

• 

• 

o 

• 

• 

0 

• (on 2-D graph) 

• 

o 

o 

o 

• 

• 

• 

O 

• 

o 

• 

• 

• 

• 

• 

O 

• 

o 

• 

• 

0 

• 

• 

O 

o 

o 

• 

o 

• 

• 

• 

O 

• 

• 

• 

• 

• 

• 

• 

• 
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SCIENTIFIC GRAPHING • TWO-DIMENSIONAL PLOTTING 


PRESENTATION GRAPHICS PACKAGES: 
GETTING A SCIENTIST’S POINTS ACROSS 


Several business-oriented presenta- 
tion graphics packages claim to have the 
features that scientists need. Four — 
Graph Plus, GraphSlalUm, Microsoft 
Chart, and Perspective Junior — in p;ir- 
ticular. stand out from the pack. We've 
included these four programs in our fea- 
tures table so you can compare their fea- 
tures with the dedicated scientific graph- 
ics packages we’ve reviewed in this 
article. A more general discussion of 
what these programs are like to work 
with — from a scientist's point of 
view — follows. (See PC Magazine, Sep- 
tember 27. 1988. for complete reviews 
of Graph Plus (page 136). GraphStation 
(page 140). and Microsoft Cluirt (page 
155).) 

Graph Plus, $495 from Micrografx, 
runs under Mirrosp^ WimloHs. It makes 
great-l(X)king graphs, since it takes full 
advantage of the entire Microsoft Win- 
dows arsenal: fonts, large number of line 
thickne.ss and styles, printer drivers, col- 
or. cut and paste, mouse control over ev- 
erything in sight, and more. Graph edit- 
ing is especially ea.sy with a mouse. 

Graph Plus allows easy overlaying 
and scaling of several graphs on a single 
page, including their various labels, leg- 
ends, and soon. 

Because Graph Plus can mix graphics 
and text on one screen (or printout), its 
captions and labels are among the nicest 
of any program reviewed here, as long as 
you have font cartridges or the soft fonts 
required for your printer. 

But the program does have some 
shortcomings when used to graph a sci- 
entist’s data. If one data set is graphed 
with a curve drawn through the data 
points, all the plots must be graphed the 
same way: plotting one data set as mark- 
ers (filled circles, for example) and a the- 
oretical function as a line is an exercise in 
frustration. To do this you must either se- 
lect overlapping markers and lines and 
make some of them invisible, or overlay 


graphs. Ideally, you should be able to 
plot experimental data as points without a 
curve drawn through them, and theoreti- 
cal functions as curves without data 
points. 

While the legend uses colors as a 
guide to the various plots, this distinction 
gets lost on a laser printer. Legends 
should reflect the symbols u.sed in the 
graph, and color should be used as a sec- 
ondary. optional clue. 


GraphStation. $795 from Software 
Clearing House, combines two modes of 
preparing graphs: Graph, in which you 
do the usual plotting of points, lines, 
bars, and so on; and Draw, where you 
add final touches to your drawing, with 
many useful enhancements. We looked 
at Version 3.13; the vendor plans to re- 
lease Version 4.0 in the first quarter of 
1989. 

GraphStation has an intelligent user 



E^FACT FILE 



Graph Plus 

Microsoft Chart, Version 3.0 



Micrografx 

Microsoft Corp. 



1303 Arapaho Rd. 

16011 NE 36th Way 



Richardson. TX 75081 

Box 97107 



(800)272-3729 

Redmond. WA 98073-97 1 7 



List Price: $495 

List Price: S395 



Requires: 5I2K RAM. Microsuft 

Requires: 320K RAM. DOS 3. 1 or later. 



Windows 2.0 or laier. DOS 2.0 or later. 

In Short; Microsoft Cluiri is a serious at- 



In Short: Graph Plus Is incredibly easy to 

tempt at producing the complete graphics 



use— ;and it puls all the power of the W/j- 

package; it has more features than many 



dmt'j environment at your disposal. Unfor- 

graphics programs. Unfortunately, error 



tunately. the program’s error-bar plotting is 

bars, clumsy data input, and pxxvly drawn 



atrocious, and the legend is nearly useless. 

circles (as markers) marrthc program. Not 



Not copy protected. 

copy protected. 



CIRCLE S33 ON READER ^RVICE CARD 

CIRCLE 631 ON READER SERVICE CARD 



GraphStation, Version 3.3 

Perspective Junior, Version 1.0 



Software Clearing House Inc. 

Three D Grap>hic.s 



895 Central Ave. 

860 Via de la Paz 



Cirtcinnati, OH 45202 

Pacific Palisades. CA 90272 



(513)579-0455 

(2 13) 459-7 W9 



List Price: $795. with a mouse included. 

List Price: $149; Option Pak, $69. 



Requires: 640K RAM, DOS 2.0 or later. 

Requires: 5 1 2K RAM . DOS 2.0 or later. 



In Short: A powerful, flexible, and expen- 

In Short: Although not a scientific graph- 



sive ($795; 25 percent educational dis- 

ics package. Perspective Junior has some 



count) program for two-dimensional 

unique capabilities, such as displaying 



graphs. It features full mouse support and 

multiple data sets in 3-D bar ch^s that are 



an intelligent user interface with many nice 

absolutely stunning. The piackage is easv to 



“final touches.” Save the manual, since 

use: with the Option ftik. it ha.s seriou,s 



not all aspects of the user interface are 

math in the spr^sheet and suppxMi for 



intuitive and obvious. ErrcH* bars will be 

fancy output. Drawbacks include no error 



available only in the next version (4.0), 

bars in 2-D plots, and the spreadsheet 



and no splines are available yet. Not copy 

might be too small for some jobs. Not copy 



protected. 

protected. 



CIRCLE 832 ON READER SERVICE ORO 
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GraphStation 



interface, for the most part, and makes 
good use of the mouse. The program 
sports many curve-fitting options and 
gives you significant control over the ap- 
pearance of all parts of the graph: line 
style and thickness, symbol size, axes 
and label positions, label fonts, and 
more. 

Version 3.13 does not have error bars, 
making the program unusable for many 


scientific graphs. Although Version 4.0 
will have them, they were handled poor- 
ly in the beta release we saw. You have to 
supply standard deviations as a separate 
data set, repeating the x values, and y er- 
ror bars were not available. 

The program does not include a spline 
function, which is used to draw snKxrth 
curves through the data points. Graph- 
Station lets you save the data, the image 


you have drawn, or the format with the 
graphing instructions to a disk file. How- 
ever, if you forget to save both data and 
the graph format — and the program lets 
you forget — the format is lost. You 
should be able to save all three in a joint 
file and be able to access the individual 
aspects of the graph. 

GraphStation goes a long way toward 
supplying everything you need for two- 
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NOW YOU CAN DESIGN JUST 
ABOUT ANYTHING...INCLUDING 
YOUR OWN CADD SYSTEM! 



£ i ij- 

s ^ r 

iiJiL'J- 

CADD 

3.0 


SiiiImiU l.il>nir> 


svtiiiMil' IJlirai 


iJlinin 


SiiilM>is IJbmn 




S mlM4s I JImin 


D<*skCx»nv<*rt 






Oll\« 


rioi 


Anyone con produce a com- 
puter-aided drafting and desig 
package that sells for thousand 
of dollars. But creating one 
that's fast, powerful, and afforc 
able takes real ingenuity. 

That's exactly what we've 
done at Generic Software?" We 
sell the most widely used CADC 
program in the world for under 
$500. 



PC Magazine ranked it 
"Editors Choice" in o face off 
with 17 low-cost CADD pack- 
ages. "This product is an out- 
standing value from every poir 
of view and is highly recom- 
mended." "A paperback 
version of AutoCAD", stated 
PC Week. 

And our CADD programs 
are just part of what we offer. 

You can start with Generic 
CADD Level I,"" then advance 
to other levels as your needs — 
and skills— expand. 

And you can use our CADD 
add-ons. Utilities, and symbols 
libraries to design the CADD 
system that fits your needs. 

You only pay for the func- 
tionality you need, and the 
functionality you get has depth 

Critic tested, market 
approved. Generic Software 
offers price, quality, and sup- 
port. Match our customer 
support against anyone! 

• Unconditional 60-dcty 
guarantee on most products 

• Unlimited free technical sup- 
port • Free monthly newspaper 

• Regular updates at modest 
prices. All adding up to prove 
that the only thing generic 
about us is the price. 

Call us for a free CADDalog 
or for the name of your local 
dealer: 1-800-228-3601. 

Gartark Seftwora Inc., Leval 1 and Ganark 
CAOO ara trodamarks of Ganark Softwora Inc. 
11911 North Craak Porkwoy South, Bothall, WA 
98011. AAocintofh iso trodamorkof ApplaCom- 
putar Inc. 

Generic 

S 0 F T W A R I 
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SCIENTIFIC GRAPHING • TWO-DIMENSIONAL PLOTTING 


"Prfsrnuiiuw (Jraphk's Packages" (amiinued) 

dimensional graphs, but its current short- 
comings are too serious for it to be con- 
sidered an appropriate replacement for 
the best scientific graphing programs. 
For this price tag you would expect to get 
splines and all the other possible trim- 
mings, 

A SERIOUS PROGRAM FOR 2-D 
CHARTS Microsoft Chart. $395 from 
Microsoft Corp. , is a serious program for 
two-dimensional graphs. It is brimming 
with options and features, some of which 
are still on the wish lists for the other pro- 
grams we've reviewed in this article. 

This program produces really nice 
graphs, with beautiful fonts, arrows, ex- 
cellent legends, easdy edited and adjust- 
able titles, and much more. There are 
certain aspects of Microsoft Chart that 
ate particularly gorxl for scientists, such 
as curve fitting, descriptive .statistics, and 
various data transformations. 

But there ate a few areas in which the 
program falls short of the ideal for scien- 
tific plotting. The selection of symbols 
for plotting the data points (markers) is 
inadequate. The empty circles, for exam- 
ple, look bad enough to keep you from 
sending the results to a journal, and you 
can't change the symbol size. 

The only way to plot error bats, rou- 
tine in scientific plotting, is to overlay 
them on top of the graph. And you can 
only plot the lops and bottoms of the error 


bars, which end up being slightly mis- 
aligned with the data points above and 
below them. 

Like several of the other presentation 
graphics programs, Microsoft Chart is 
close to being good enough for scientific 
graphics but still has some near-fatal 
flaws. 

Perspective Junior. $149 from Three 
D Graphics, is the son of Boeing Graph: 
it’s both a new version of that venerable 
program and a reduced version. 

Version I .O’s main use is to plot ar- 
rays of numbers in three-dimensional bar 
charts, in which the various data sets are 
arranged in rows that are displaced from 
each other on the plot. Perspective 
Junior offers a huge number of shapes, 
patterns, and colors that you can combine 
and apply to risers depicting your data 
sets. Some of the graphs it prrxluces are 
really spectacular. 

This program is not really meant for 
publication-quality scientific graphs. 
However, a scientist also projects slides 
showing experimental results; these 
slides could be made more attractive and 
effective if they were prepared with Per- 
spective Junior. Excellent use of color 
and three-dimensional appearance makes 
the slides very impressive indeed. The 
program also comes with a slide-show 
editor, which allows you to sequence im- 
ages on the screen for manual or auto- 
matic display of the various graphs. This 


would be useful for poster sessions in sci- 
entific meetings, for example. 

In going from Boeing Graph to Per- 
spective Junior, the size of the data 
spreadsheet was reduced to 4.096 cells. 
For many applications this is still ade- 
quate, but not for mo.st surface plots. 
Now you arc limited to chottsing among 
four versions for the title and subtitle; 
Boeing Graph's label manager was not 
included in the new program. 

On the other hand , Perspective Junior 
is an improvement over Boeing Graph in 
several ways; it's faster, the user inter- 
face has been greatly simplified, key- 
board macros were added, and graphs 
can now be saved in a single file. It's fast- 
er to print your graph on a la.ser printer 
and easier to prepare a graph for printing. 
For example, you can now visually 
stretch a graph on a page layout until it 
has the aspect ratio you like, then print it. 

The Option Pak, available for $69, in- 
cludes math utilities for data manipula- 
tions. plotter support, Polaroid Palette 
support, and the ability to export in .PCX 
and .SCR formats. 

The two-dimensional capabilities of 
Perspective Junior are strictly business- 
class; no error bars, no logarithmic plot, 
virtually no control over tickmarks. no 
symtxrls to choose from. But the three- 
dimensional charts arc really eye-catch- 
ing — and infinitely customizable. 

— Ehud Kaplan 


ently never looked at the other scientific 
graphics programs on the market. At $95 
for either PDP or PCPlot, you get what 
you pay for. — Ehud Kaplan 


Sigma-Plot 


® At $395 Sigma-Plot, from Jandel Sci- 
entific, produces excellent output but is 
marred by an infuriating user interface and 
slow output to laser printers. Version 3.1 
has been speeded up considerably, but you 
still need to make your way through myri- 


ad menus just to see the effects of your 
changes. 

Sigma-Plot forces you to go through 
each menu layer since the keys function 
differently within each menu. To make 
matters worse, sometimes you choose op- 
tions by selecting a function key, at other 
times it is a number, and at other times a 
letter. 

Sigma-Plot gives you a lot of control 
over the way your graphs look. It produces 
line plots or bar graphs with good-looking 
legends, error bars, and text blocks. The 
major factor contributing to the sharpness 
of the output is the control you have over 
line thickness when plotting to a laser 


printer. It makes all the difference in the 
appearance of a graph. 

Sigma-Plot lets you create your legends 
item by item in the order you want, so you 
don't have to be concerned with the onier 
in which you graph your plots (in contrast 
with Grapher). The program's treatment 
of error bars is the best we've seen so far. 
Its error bars are drawn correctly (for both 
X- and y-axes); they look nice, and since 
you can supply them as a separate column 
of input, they’re easy to create. 

The program does have its limitations, 
however. You cannot position the axes 
wherever you want (such as away from the 
data) and the fonts Sigma-Plot supports ate 
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Digitizers 


18"x24" 

thru 

9'x9'x9' 



Well cover your di^tizer needs with twelve 
different active areas to choose from. From the 
OP-7 Grafbar Mark II, ("Flexible, Precise, and 
Elegant . . PC Magazine), all the way through 
the 60" X 72" GP-8, and of course the user 
adjustable active volume of the GP-8-3D. And 
you can digitize on any work surface. 



All our di^tizers come complete with RS-232 
output format, power supply, two-w^ commun- 
ications, a stylus, optional one button and four 
button cursors, a five function menu, and are 
IBM'PC compatible. So no matter what your 
size requirements are, we've got you covered; 
(at low cost too!). 



OEM versions available. Directly supported by 
AutoCAD, DesignCAD, Generic CADD, CAD- 
VANCE, CADKEY, Microsoft Windows, etc. 
Dealer Inquiries invited. 

For more information contact: 

Skip Cleveland (203) 265-1526 



SCIENCE 

ACCESSORIES 

CORPORATION 


S70 KInp Hlgltwty Wnt, P.O.B<n6G0<SouUipon,CT064M 
(203) 2SI>.|52« • Ikin OHSOO • FAX (203) 234-7271 


• TWO-DIMENSIONAL PLOTTING 


CONTRAST-RESPONSE FUNCTIONS 
OF PRIMATE RETINAL GANGUON CELLS 



CONTRAST (%) 


SIgma-Plotj 
controll 
thickness, 
some of 1 
looking 


l| ves 


you 

line 

ducing 

best- 

lore’ve 


not as good as standard fonts. Under close 
scrutiny they appear somewhat rough, 
even on a laser printer. 

Editing labels is clumsy, slow, and an- 
noying. You need to capture labels to 
move them, size them, edit or delete them, 
and there isn’t an easy way to capture a la- 
bel once you've created it. You have to go 
to a menu and select the label you want to 
edit; if the label is part of a legend, it 
doesn’t appear on the menu. (The capture 
feature that Grapher, Graph Plus, and 
GraphStation use is a much nicer way to 
edit labels.) And after you change the as- 
pect ratio in the compose menu, the labels 


rg FACT 
FILE 

Sigma-Plot, 

Version 3. 1 
Jandel Sciemific 
6.S Koch Rd. 

Coftc Maderj. CA 
94925 

(415)924-8640 
List Price: S.^95 
Requires: 640K RAM . DOS 2.0 or later. 

In Short: A coniplele pnigrani, Sigma-Ploi 
pnxlucc.s very nice-kx^ing graphs. However 
it sufTcrs from a pcxirly designed user inter- 
face and slow Ruling on laser printers, uixl 
the fiMits have nxw for improvement. Not 
copy protected. 

C’RCl.F6260NRt:AD£flS£HVlCE.CARQ 


are all in tbe wrong positions: they are not 
attached to the items on the graph they are 
meant to label. 

Available at a keystroke, Sigma-Plot's 
context-sensitive on-line help is so g(X)d 
that the manual is hardly necessary. Nev- 
ertheless, the manual is also clear and fair- 


Sigma-Plot 


lets you create 


your legends 


item by item. 


ly complete should you need to use it. 

Plotting to an HP LaserJet is painfully 
slow. It is almost impractical for complex 
graphs, which can take as long as 2 hours 
to print. The graph reprTxIuced here took 
approximately 1 1 minutes to print. With 
Version 3.1, you can get around this prob- 
lem by plotting to a file, pretending to have 
an HP plotter, and then using the $150 
Laser-Plotter program to convert the 
HPGLfdetoPCL. 

Jandel Scientific’s technical support 
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CAN YOU SPOT 
THESTOODIFHRENCE? 


One of the nearly identi- 
cal samples you see above was 
printed with the HP Laseijet 
Series H. The other is from the 
Mannesmann Tally* MT905. 
Both are reprinted here exactly 
as they came out of the printers. 

But what might surprise 
you is the rather dramatic differ- 
ence in the manufactoers’ 
suggested retail prices. 

The Mannesmann Tally 
laser is $700 less. Yet it offers 
the same high quality output, 
lowers operating costs 25 per- 
cent, and prints at six pages 
per minute. 

The MT905 comes with 
the same resident type fonts as 
HR accepts standard HP font 
cartridges, and lets you choose 
option^ memory upgrades from 
one to four megabytes. 



MT905 Specifications 

■ Technology: scanning laser. 

■ Print Speed: S-pages per minute. 

■ Resolution: 300 x 300 dpi. 

■ Emulations: HP Series*ll. [optional 
emulations: Epson,* IBM* Proprinter, & 
Diablo 630.] 

■ Standard I/Os: Serial & parallel. 

■ Memory: 512K. [upgrades: 1, 2, & 

4 megabytes.] 

■ Typefaces: Courier medium & bold, 
line printer, accepts standard HP font 
cartridges or any downloadable font in 
HP-format, 6-resident fonts + 2 font 
cartridge slots. 

■ Paper Handling: 250 sheet input & 
output bins. Manual feed handles single 
sheets, envelopes, transparencies. 

and labels. 

■ Workload: 4,000 pages-per-month. 

■ Suggested Retail: $1,995. 


For more convenient 
paper handling, the universal 
paper cassette holds letter, legal, 
and international sizes, plus up 
to 15 standard envelopes. You 
can choose face-down output to 
keep long documents in the right 
order. And the manual feed lets 
you print labels or transparencies. 

So any way you figure, 
the answer still comes up the 
same. The Mannesmann Tally 
laser looks perfect. And so does 
the price. 

For the name of your 
nearest dealer, call the toll-free 
number listed below. 

MANNESMANN 

TALIY 

1 - 800 - 843-1347 

Ext. 302 

Epson and IBM are registered trademarks. 
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staff was very knowledgeable and polite. 
Although the company says it will release 
a new version of the product with a less- 
fiustrating user interface. Version 4.0, to 
be released in the second quarter of 1989, 
will apparently still retain the current awful 
interface. — Ehud Kaplan 


Tech'Graph'Pad 


^^Tech*Graph*Pad, $395 from Binary 
Engineering, produces very nice graphs on 
an HP LaserJet in a very short period of 
time. The graph reproduced here took only 
72 seconds to print; compare that with 1 1 
minutes for Sigma-Plot. 

Although the program is not hard to 
use, there are times when you ate left to 
guess at the meaning of prompts, or at 
what answers are allowed. 

The line editor used for editing data 
files is as bad as EDLIN, but, with some 
teeth-grinding. it can be used. One of the 
program’s nicer features is its ability to use 
polar coordinates. 

Other nice features of Tech*Graph* 
Pad are fast, good-looking output, Greek 
and other special symbols, support for sev- 
eral output file formats (.PIC and HPGL), 
and its ability to plot smooth curves 
through data in several ways in-stead of be- 
ing limited only to splines. 

If you plan to plot data with error bars. 


FACT 
FILE 

Tech*(}raph*Pad 
BinoT) Bnj’inccring 
Soliware 
4(X) Fifth Avc. 

Waltham. MA 
02154 

(617)890-1812 
1. 1st Price: S395 
Requires: 5 1 2K RAM (640K RAM rccom- 
mend(^l). DOS 2. 1 or later. 

In Short: Althtnigh its vanely of Uata-poim 
markers and spreadsheet capabilities for data 
transformation are inadequate. Tevh*Graph* 
Put! is fa.st. easy to use. and produces g(xxl- 
ItHiking graphs. Not copy protected. 

CtftLc£<2SONR£^RStRVlCeCARD 




you must name them with an .ERR exten- 
sion. Failure to do so will crash the system, 
and you will lose your precious work. Pro- 
viding you don’t input Ctrl-Alt-Del, no 
program should ever be crashable from the 
keyboard, especially as the result of such a 
minor transgression as this. 

Once the program starts plotting, there 
is no way to stop it. And the plotting se- 
quence is mindless: if the tickmarks appear 
in a color different from their labels, the 
pen is changed for each tickmaik, increas- 
ing the plotting time by a huge factor. If the 
program were to finish plotting each color 
before changing pens, it would decrease 
the plotting time significantly. The pro- 
gram ignores tickmaik instnictions when 
it’s plotting in log-scale mode. Users have 
the funny idea that, if the program allows 
them to type in a number, the number 
would be used coirectly, not ignored. 

Tech*Graph*Pad imposes some seri- 
ous limitations in terms of what you can 
and can’t do. You have no control over 
line thickness or symbol size. The variety 
of symbols is too small to ensure the dis- 
tinct appearance of the data sets: filled cir- 
cles, filled squares, and so on. are not 
available. And you’re limited to plotting 
only eight plots per graph. 

This program cannot plot a legend. In- 
stead. it lets you put several text blocks on 
the graph (and this is possible only in cer- 


tain cases when the plots are not close to 
each other) and you have to reposition the 
labels if you rescale the graph. 

We also had difficulties producing the 
sample graph— it produced a curve differ- 
ent from those produced by the same data 


Once Tech* 


Graph*Pad starts 


plotting, you 


can’t stop it. 


given to all two-dimensional packages. 
This could be a bug in the spline routine. 
We had to calculate the theoretical func- 
tion in the test graph with a much tighter 
mesh. (Mesh is simply an array of data 
points that needs to be calculated. A tighter 
mesh means we had to use more points 
spaced more closely together; we used 64 
points, instead of the original 6, to get the 
plot shown.) 

Tech*Graph* Pad' s ease of use and 


CONTRAST-RESPONSE FUNCTIONS 



CONTRAST (%) 

PRIMATE RETINAL GANGLION CELLS 


I'Pad 
doesn’t litre you 
controlWbr line 
thicknessttf symbol 
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rj]]3E D I T 0 R ’ S 
trade H 0 I c E 

• Grapher 

• Sigma-Plot 

Grapher is a pleasure to use and re- 
quires no maniuil (allhough an ex- 
cellent one is supplied): it's fast and 
almost infinitely flexible. It's very 
close to being the ideal .scientific 
plotting package, a mark it misses 
by neglecting only a few items: line- 
thickness control for laser printers, 
having the percent sign in only one 
character set , poor legends, and a 
few other details. These oversights 
make its graphs, which are spectac- 
ular on the screen, look somewhat 
anemic when plotted on a laser 
printer, although they still look 
nearly perfect on a plotter. 

Sigma-Plot, on the other luind, is 
a very irritating program: its instal- 
lation is annoying (filling your 
CONFIG. SYS file with its drivers, 
robbing you of memory), and the 
user inteiface is designed with total 
disregard to the way people work . 
However, the final output (on a la- 
ser printer), is very good— often as 
good as you can get from most art- 
ists, especially if you don’t try any 
overlaying ami scaling of graphs. 

And, in the final analysis, perfect 
output is what you want. 

Right now. however, neither is 
perfect. 

Microsoft Chart is also a very 
competent program, with many 
bells ami whistles. However, bring- 
ing data from other programs is 
clumsy, plotting error Ixirs is diffi- 
cult. ami the symbols (tmirkers) 
available for plotting the data are. 
as of now. inadequate. 


speedy printing of high-quality graphs are 
good features on which to build, but in its 
current incamabon this program lacks the 
features necessary to make it a full- 
feahired scientific graphing program. 

— Ehud Kaplan 
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Saveyourself 
a thousand words 


To a good project manager nothing's more impor- 
tant than good communication 

That’s why you need Primavision™. Primavision 
uses your Primavera Project Planner* data to create 
crisp, clear, presentation-quality barcharts, logic dia- 
grams and time-scaled network drawings. 

Summarize an entire project on a single page. 

Take our summary bar chart above. Consolidate 
multiple activities into a single bar for each manager, and 
group bars by phase. Highlight completed, underway 
and critical activities, and show progress. 

Start and finish dates are summarized for all activ- 
ities included in each bar. Work and non-work intervals 
are differentiated by the width of the bar. 
And you can preview the graphics, adding 
your own text, symbols, arrows, lines, 
logos— whatever it takes to make them 
see it your way 

Put Primavislon's hi^-impact graphics to work for you. 

This chart is only one example of how you can use 
Primavision's supierb graphics to communicate effec- 
tively with clients and senior management, just decide 
what you want to show and how you want to show it 
Primavision does the rest picture perfect. 

For more information, call Primavera today at 
1-800-423-0245 (in Pa.. 215-667-86001. 

Primavision. It can save you a dozen questions— 
and a thousand words. 



Software you can count on 
to keep you in control. 


INC. 


PRIMAVERA SYSTEMS. 

^ Project Management Software 

TWo Bala Plaza * Bala Cynwyd. PA 19004 
(2151 667'fi600- Telex: 910 997-0484 ■ FAX: (215) 667-7894 
Available for MS-DOS and VAX environments 
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Your next computer system 



The CompuAdd 386 
Series 


CompuAdd 386/25 

• 80386-25 processor running at 25MHz or 8MHz software-selectable system 
speeds 

• 0 wait state cache memory 

• 32-btt high speed RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 85" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one 8-bit expansion slots 

• Math coprocessor support for 80387, Weitek, or both 

• Integrated Drive Electronics (IDE) fixed-disk drive interface 

• Choice of enhanced 101-key. AT-style. or 5151 ' ^ 

• 29.4 on Norton's SI Benchmark 4.0 test 

CompuAdd 386/20 

• 80386-20 processor running at 20MHz or 8MHz software-selectable 
system spWds 

• 0 wait state cache memory 

• 32-bit high spe^ RAM board with 1MB RAM (expands to 16MB) 

• System and option ROM shadowing 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Two serial ports and a parallel port built-in 

• Six 16-bit and one 8-bit expansion slots 

• Math coprocessor support for 80387, Weitek, or both 

• Integrated Drive Electronics (IDE) fixed-disk drive interface 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 23.4 on Norton's SI Benchmark 4.0 test. 

CompuAdd 386/16 




Engineered to master the most demanding applications, the 
CompuAdd 386 Series computers offer a range of top per- 
formance features including 32-bit high-speed cache memory, 
system and option ROM shadowing, OS/2®, and Xenix® 
compatibility, and many more standard features for which you 
would expect to pay a whole lot more. All CompuAdd 386 
systems are equipp^ with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


386/25 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$3,449 

$3,799 

$3,999 

80MB, 28ms 

$3,695 

$4,045 

$4,245 

110MB, 28ms 

$3895 

$4,245 

$4,445 

320MB, 16ms 

$5599 

$5549 

$6,149 

386/20 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,849 

$3,199 

$3,399 

80MB, 28ms 

$3,095 

$3,445 

$3,645 

110MB, 28ms 

$3,295 

$3,645 

$3,845 

320MB, 16ms 

$4,999 

$5,349 

$5549 

386/16 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,449 

$2,799 

$2,999 

80MB, 28ms 

$2,695 

$3,045 

$3,245 

110MB, 28ms 

$2595 

$3,245 

$3,445 


• 80386-16 processor running at 16MHz. 6MHz. 6MHz. or 
4.77MHz software-selectable system speeds 

• 0 wait state (page-mode memory) 

• 1MB RAM expandable to 4MB (option to 10MB RAM) 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 525" 1'2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Five 16-bit and two d-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key, AT-style, or 5151 keyboard 

• 17.6 on Norton's Benchmark 4.0 test 


1^* I Get the new INTEGRATORS productivity 
Bh ■■ I software package when you purchase a 

I I CompuAdd base system. 

Completely menu-driven, INTEGRATOR makes 
your new computer more user friendly with 
powerful tools that simplify your everyday 
operations; 

« The program and file managers eliminate the 
need for you to be fluent in computerese 
for MS-DOS* interactions. 

• The cardfile database, appointment calen- 
dar, printing calculator, and full-featured text 
editor assist you in accomplishing daily 
business tasks. 

• The award-winning PC-FullBak^^ utility soft- 
ware handles your hardslrtve maintenance 
and safeguards valuable data. 




ComouRdc) 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 


Order Toll Free 

Customer Service 

800 - 666-1 872 



should be one of ours. 


CompuAdd 286/20 

• 80266-20 processor running at 20MHz or 8MHz switchable system 
speeds 

• 0 wait states (four-way interleave) 

• 1MB RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR’^ productivity software package 

• Choice of 5.25" 1.2MB or 35" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) fixed disk drive interface 

• Two serial ports and a parallel port built-in 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 20.4 on Norton’s SI Benchmark 4.0 test 

(22.5 rating with 2MB memory and four-way interleave) 

$1695 


CompuAdd 286/16 

• 80286-16 processor running at 16MHz or 8MHz switchable system 
speeds 

• 0 wait states (four-way interleave) 

• 1MB RAM expandable to SMB 

• ROM-based setup 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1,44MB floppy drive 

• Dual floppy/hard drive controller 

• Integrated Drive Electronics (IDE) built-in ports 

• Six 16-bit and two 6-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 16.0 on Norton’s SI Benchmark 4,0 test. 

(18.0 rating with 2MB memory and four-way interleave) 

$1495 


Compu/Idd 286/12 

• 80286-12 processor running at l2MHz or 6MHz. switchable system 
speeds 

• 0 wait states 

• 512KB RAM expandable to 1M6 

• CompuAdd INTEGRATOR productivity software package 

• Choice of 5.25" 1.2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 13.7 on Norton’s Benchmark 4.0 test 



CompuAdd 286/10 

• 80286-10 processor running at 10MHz or 6MHz. switchable system 
speeds 

• 512KB RAM expandable to 1MB 

• Compu/Vdd INTEGRATOR productivity software package 

• Choice of 5.25" 1-2MB or 3.5" 1.44MB floppy drive 

• Dual floppy/hard drive controller 

• Six 16-bit and two 8-bit expansion slots 

• 80287 math coprocessor support 

• Choice of enhanced 101-key. AT-style. or 5151 keyboard 

• 9.4 on Norton's Benchmark 4.0 test 
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The CompuAdd 286 
Series 

Destined to be champions — the CompuAdd 286 series com- 
puters offer affordability and flexibility perfect for business or 
personal use. Four-way interleave zero-wait-states memory, 
built-in IDE interface, and built-in communications support 
provide high performance without wilting your wallet. Every 
system comes standard with your choice of 1.44MB or 1.2MB 
floppy drive, dual floppy/hard drive controller, and your choice 
of keyboard. 


286/20 System 

MGA 

EGA 

VGA 

40MB,28ms 

$2,249 

$2,599 

$2,799 

80MB, 28ms 

$2,495 

$2,845 

$3,045 

110MB, 28ms 

$2,695 

$3,045 

$3,245 

320MB, 16ms 

$4,399 

$4,749 

$4,949 

286/16 System 

MGA 

EGA 

VGA 

40MB, 28ms 

$2,049 

$2,399 

$2,599 

80MB. 28ms 

$2,295 

$2,645 

$2,845 

110MB, 28ms 

$2,495 

$2,845 

$3,045 

286/12 System 

MGA 

EGA 

VGA 

20MB, 65ms 

$1,399 

$1,699 

$1,899 

40MB, 40ms 

$1,529 

$1,879 

$2,079 

286/10 System 

MGA 

EGA 

VGA 

20MB, 65ms 

$1,249 

$1,599 

$1,799 

40MB, 40ms 

$1,429 

$1,779 

$1,979 
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Order Toll Free 

Customer Service 

^ 85800 - 666-1872 


ComouRdd 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 




Start Computing Now! 



Executive 
Starter Kit 



' Computer: 

CompuAdd 386/16 

• 60386-16 processor providing 
16MHz. 8MHz,6MHz.or 
4.77MHz software selectable 
system speeds 

• 0 wait state (Page-mode 
memory) 

/A *.*.*.*.*»*.*.*. *.*.*.‘.*ii r i t n • 1MB RAM expandable to 4MB 
Mb (Option to 10MB RAM) 

• 5.25“ 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Five 16-bit and two 8-bit 
expansion slots 

• 80287 Math coprocessor 
support 

• Clock/calendar with battery 
backup 

• 200-watt power supply 

• Choice of AT-style. 5151 , or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

• Hard Drive 

40MB Seagate’ fully installed, or 
upgrade to a higher capacity drive. 
See chart. 

• Printer 
Epson’ LX-800 

• 180cps draft. 30cps near letter 
quality 

• Multiple type styles 

• Tractor/friction paper feed 

• Software 

• CompuAdd INTEGRATOR”* 
Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak”* 

• CompuAdd MS-DOS'*' and 
GW BASIC* 

^ • Accessories 

> 200 sheets of continuous form 
paper 

» Printer cable and ten blank 
floppies 





$2695 


Options 

Hard 

Drives 

MGA 

EGA 

VGA 

40MB 

$2695 

$3095 

$3245 

71MB 

$2865 

$3265 

$3415 

110MB 

S3065 

$3465 

$3615 


Professional 
Starter Kit 

• Computer: 

CompuAdd 286/12 

• 80286 processor providing 
12MHz and 6MHz switchable 
system speeds 

• 512KB RAM expandable to 
1MB 

• 5.25" 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

• Eight expansion slots 

• Math coprocessor support 

• Clock/calendar with battery 
backup 

• 200'Watt power supply 

• Choice of AT-style. 5151. or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

• Hard Drive 

20MB fully installed or upgrade 
to a higher capacity drive. See 
chart. 

• Printer 
Epson LX-800 

• 180cps draft. 30cps near letter 
quality 

• Multiple type styles 

• Tractor/friction paper feed 

• Software 

• CompuAdd INTEGRATOR 

Program/file managers, 
cardfile database, calendar, 
calculator, text editor, and 
PC-FullBak 

• CompuAdd MS-DOS and 
GW BASIC 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


$1595 


Options 

Hard 

Drives 

MGA 

EGA 

VGA 

20MB 

$1595 

$1945 

$2145 

40MB 

$1715 

$2065 

$2265 

60MB 

$1775 

$2125 

$2325 


Career 
Starter Kit 

• Computer: 

CompuAdd Turbo/10 

• 8088 processor providing 
10MHz and 4.77MHz switch- 
able system speeds 

• 640KB RAM 

• 5.25” 360KB floppy drive 

• Floppy drive controller 

• Eight expansion slots 

• Math coprocessor support 

• 150-watt power supply 

• Choice of AT-style. 5151, or 
enhanced 101-key keyboard 

• Monitor 

Monochrome monographics 
video package, or enhance your 
system with EGA or VGA video. 
See chart. 

• Hard Drive 

Optional hard drive. See chart. 

• Printer 

Star Micronics NX-1000'“ 

• 120cps draft, 30cps near letter 
quality 

• Multiple type styles, nine-pin 
print head 

• Tractor/friction paper feed 

• Softvrare 

• Professional Zen Software 

A totally integrated software 
package: ZenWord^”, 
ZenCalc^*'* and ZenLink. 
PC-FullBak^*^ software with 
optional hard drive 

• CompuAdd MS-DOS and 
GW BASIC 

• Accessories 

• 200 sheets of continuous form 
paper 

• Printer cable and ten blank 
floppies 


$929 


Options 

Hard 

Drives 

MGA 

EGA 

VGA 

N/A 

$929 

$1279 

$1479 

20MB 

$1179 

$1529 

$1729 

40MB 

$1309 

$1659 

$1859 


ComouRdd 

CORPORATION 

12303 Technology Blvd Austin Texas 78727 



Order Toll Free 

Customer Service 

800 - 666-1872 





Bargain Add-Ons 


Hard Drives 


IBM-ATs* and Compatibles 
43MB MiniScribe’^ (25ms) . . $459 
71 MB MiniScribe (28ms) 

(Reg. $649) $569 

80MB Seagate^ (28ms) .... $669 

110MB MiniScribe (28ms) 

with RLL Controller $895 

IBM-XTs* and Compatibles 

20MB MiniScribe (6Sms). . . . $279 

30MB Seagate (6Sms) $310 

4aMB MiniScribe (61 ms) ... $379 

20MB MiniScribe (65ms) 

for Compaq PMable $299 



Flashcards 


Fla8hCard-20™ 

MiniScribe (65ms) $319 

FlashCard-30™ 

MiniScribe (65ms) 

(Reg. $339) $309 

Fla8hCard-49^“ 

Seagate (40nis) $539 



Diskette Drives 


360KB half-height floppy 

drive for the XT (black) $99 

360KB half-height floppy 

drive for the AT (gray) $109 

360KB Teac floppy drive for 

the XT (black) $109 

360KB Teac^ floppy drive 

for the AT (gray) $109 

720KB half-height 35" floppy 

drive for the XT (black) $109 

720KB half-height a5" floppy 

drive for the AT (gray) $115 

1 . 2 MB floppy d rive for the 

AT (gray) $109 

1.2 MB Teac floppy drive for 

the AT (gray) $119 

1.44MB half-height 35" floppy 

drive (gray) (Reg. S13S) $89 

Personal Sy8tem/2^*' 
compatible external drive 
installs as drive B and permits 
transfer from 360KB to 
720KB format $199 


CompuAdd Turbo/10 


Featuring: 


• 8088 processor running at 
10MHz or 4.77MHz switchable 
speeds 

• 640KB FIAM 

• 360KB 5.25" floppy drive 

• Floppy controller 

• Eight expansion slots 

• 8087 math coprocessor 
socket 

• Choice of enhanced 
101-key, AT-style, or 
5151 keyboard 



illllllMlllllllllllllilllMI 




$595 


Mil 


Monitor optional 


Monitors 


Monographics 



12" flat screen monitor with 

tilt/swivel $95 

Amdek^ 410W monitor 

12" nonglare screen $159 

CGA 

IBM-compatible color 

monitor 13" diagonal 

screen $239 

EGA 

IBM-compatible 14" EGA 

monitor $349 

NEC Multisync II* 800 x 675 
lines resolution $679 



VGA 

Zenith 14” Color VGA 

640x480 $759 

Color VGA 14" analog 
monitor $515 


Video Cards 


Monographics card up to 

720x348 resolution $49 

Hercules^ Color Graphics 
card for AT on a half-size 

card $149 

Hercules Monochrome 
Graphics Card Plus up to 

720x348 resolution . . . $179 

CompuAdd EGA-480 IBM/ 
EGA-compatible card with 

256KB display memory $179 

Paradise EGAr480 automatic 
configuration to 640x350 
or 640x480 resolution . . . . $229 
CompuAdd VGA card 
800x600 resolution, 16/256K colors, 
supports IBM VGA, CGA. 
and Hercules Monochrome 

graphics $220 

Video-7 ‘ Vega VGA card 
640x480 and 800x600 
resolutions with 16/64 color 
capability $279 


Multifunction Boards 


AT Multifunction board 

with 0KB, up to 1 5MB RAM expart- 

sion, serial and parallel port. 

for ATs and compatibles $99 



XT'’ Multifunction board 
with 384KB RAM, parallel port, 
serial port, clock/calendar, 
and game port for PCs or 
compatibles $199 


I/O Cards 


AT I/O serial port and 

parallel port (Reg. S59) $49 

XT I/O serial port, parallel 
port, clock/calendar, and 
game port $65 



Memory Cards 


MEM-576 with 0KB 

$35 

EMS XT with 0KB 

$99 

EMS AT with 0KB 

$119 

Intel Above™ Board Plus 


with 512KB 

$455 


Modems 


1200 baud CompuAdd 

(Internal) $69 

2400 baud CompuAdd 

(internal) $139 

1200 baud CompuAdd 

(external) $89 

2400 baud CompuAdd 
(external) $159 



Pointing Devices 


Logitech* HiREZ Mouse 
with 320 dots per inch 
resolution capabilities. 

Bus interface $109 

CompuAdd Serial Mouse 
features Dr. HALO IH^. pad, 

and pocket $55 

Mouse Pad provides accurate 
tracking and a dirt free environ- 
ment for your mouse $4.95 

Genius Digitizer Tablet 
provides resolutions up to 
1000 lines per inch on a 
12" X 12" work area. 

Includes Dr. HALO ill 

software $309 

CompuAdd Joystick $19.95 

Mach III Joystick $35 


Order Toll Free 


800 - 666-1872 


Customer Service 

800-999-9901 


ComouRdd 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 














Customer Support 

Organizational 

Harvard^** Total Project 

Manager li $425 

Microsoft Project $345 

Time Line™ $288 

Time Line (3.5") $288 

Spreadsheets 

Microsoft Excel $339 

Quattro™ $165 

VP-Planner^ $53 

Lotus 1-2-3®fReg. S329) . . . $299 


Utilities 

Copy II® PC $25 

Disk Optimizer^ $41 

FASTBACKPIus $105 

FASTBACK Plus (35") $97 

GOfer™ $42 

Mace Utilities $51 

Norton Commander $47 

Norton Utilities™ Advanced . . . $79 

PathMinder™ $45 

PC-FullBak™ $49 

PC Tools® Deluxe $40 

Sideways® $42 


Word Processors 

Grammatik III™ $52 

Microsoft Word $229 

MultiMate Advantage li™ .... $289 

PFS: Professional Write $116 

Q&A Write™ $111 

WordPerfect® (Version 5.0) . .$243 

WordPerfect (35") $245 

WordStar® Professional .... $250 


CompuAdd 

We otfet the best service and support available in 
the mall order industry, so you can purchase with 
confidence: 

• FREE one-year limited warranty 

• FREE SOday. money-back guarantee 

• FREE one yw of technicai phone support 

• FREE credit card ordering — no surcharge 
Please add 2% to ail purchases for shipping and 

handling (minimum $3. shipi^ng outside the 
continental U.S. will increase cost). Add 5% for 
shipping/handling to APO/FPO addresses 
(Minimum $5). All return Items must be accom- 
panied by a Return Merchartdise Authorization 
number; cail our technical support/customer 
service department. Prices are subject to chanpe 
wHhout notice. Anzona. Colorado. Florida. Georgia. 
Kansas, Missouri, and Texas residents, please add 
appropnate local sales tiw . Thirty-day money-back 
guvwtee does not include return frei^. or 
shipping and handling. Software is non-refundable. 

WeacceplMasterCard.VtSA.moneyorders,oer- 
tited checks, personal checks (please alow 10 days 
for processing), CO.0s($50 minimum order), com- 
pany and institutional purchase orders arid wire 
trar»ters. 

Corporate and Institutional Accounts 

We are dedicated to providing the professional 
service you require to keep your ousiness runnir>g 
smoothly. We accept purchase orders on a net 
terms basis with approved credit and a minimum 
initial purchase of $500. We provide a full-time 
technical staff to answer your quest ions and make 
fiat repairs, if needed, dsli us today; 

800-456-3116 

CompuAdd is an established leader in the com- 
puter industry. We offer superiorprices. products, 
customer support, and service! 

Fax: 512-250-5760 

Telex: 763543 COMPUADD AUS 

Outside United States: 

512-258-5575 


'X. 


Printers 


Okidata321 132 columns. 

250cps draft, 63cpsNLQ . . . $529 
Epson* LX-800 80 columns, 
leOcps draft, 30cpsNLQ. . $205 

Epson FX-1050 132 columns. 
2^ps draft, 54cpsNLQ . . . $549 
Epson EX-800 80 columns, 

300cps draft, 60cps NLQ . . . . $476 
Epson LO-1050 132 columns 

264cps draft, 88cps LQ $799 

Panasonic' 1091i 80 columns. 
192cps draft, 38cps NLQ .... $219 


Keyboards 


AT-Style 5060 keyboard 
heis 64 keys and enlarged 
ENTER and SHIFT keys for 

easy operation $69 

Enhanced 101-key 
keyboard for AT or XT 
compatibles with 101 keys 
including 12 function keys .... $69 
5151 keyboard for the IBM 
AT, XT, and compatibles. 

Includes separate numeric 

and cursor key pads $69 


Software 



Communications 

Carbon Copy Plus™ $113 

Carbon Copy Pius (35") . ■ $113 
CompuServe® 

Subscription Kit $21 

Crosstalk XVI® $103 

Smartcomll® $87 

Databases 

dBASEIV™ $485 

PFS: Professional File $145 

Q&A™ $199 


AB Switch Box 


25-pin serial or parallel 
port AT® switch box, 
allows two users to 
share a peripheral or 
a single user to use 
two peripherals with a 
flip of a switch. 



Compilers and Languages 

Microsoft®C Compiler $312 

Microsoft FORTRAN 

Optimizing Compiler $312 

Microsoft Macro Assembler ..$102 
Microsoft QuickC™ 

Compiler $67 

Microsoft QuickBASIC™ $69 

Turbo C* $108 

Turbo Pascal® $108 

Desktop Publishing 

Aldus PageMaker® $577 

FONTASY® $36 

PFS: First Publisher $76 

PFS: First Publisher 

Art Gallery $75 

Printmaster Plus™ $32 

NewsMaster II™ $49 



Educational 


Alge-Blaster!™ 

$26 

Learning DOS 

$35 

Math Blaster Plus!™ 

$29 

Reader Rabbit™ 

$23 

Typing Tutor IV* 

$32 

Typing Tutor IV (aS") 

$32 

Financial 


DAC-Easy™ Accounting . , 

$59 

DAC-Easy Light™ 

. . .$42 

DAC-Easy Payroll™ 

$59 

Managing Your Money®. . 

$129 

Quicken® 

$30 

Sylvia Porter’s 


Investment Manager™ ... 

$89 

Timeslips® III 

$117 


Games 

Ancient Art of War at Sea™. . . $27 

Balance of Power™ $30 

Bard's Tale $39 

California Games™ $24 

Chessmaster 2000 $29 

Chuck Yeager's Advanced 

Flight Trainer™ $25 

Destroyer™ $25 

Earl Weaver Baseball $27 

F-15 Strike Eagle® $21 

Falcon $26 

Flight Simulator $35 

Flight Simulator (55") $35 

Gauntlet™ $25 

Gunship™ $30 

Hardball $9.95 

Ikarl Warrior™ $24 

Jeopardy!™ $7 

King’s Quest™ IV $29 

Mean 18 Golf $24 

Mean 18 Course Disk \fol. II ... $12 

Scenery Disks $13-16 

Space Quest™ $30 

Space Quest II $30 

Superbike Challenge™ $13 

Test Drive $23 

Wheel of Fortune II™ $8 

Where in the USA 

is Carmen Sandiego?™ $29 

Where in the World 

is Carmen Sandiego?™ $29 

World Games™ $15 

Graphics 

AutoDimensioning™ $26 

Certificate Maker™ $23 

FbrmTool $56 

Gem Draw lll-f™ $174 

Generic CADD™ Starter Kit . . $95 

Harvard™ Graphics $287 

PC Paint Plus $55 

Print Shop® $38 

Print Shop Companion™ $30 

Windows "Draw!” $195 

Integrated Packages 

Framework II™ $450 

Microsoft Works $99 

PFS: First Choice $95 

Symphony® $449 

Symphony (35") $468 


ComouRcId 

CORPORATION 

12303 Technology Blvd Austin. Texas 78727 


CIRCLE 294 ON READER SERVICE CARD 



Order Toll Free 

Customer Service 

800 - 666-1872 



SCIENTIFIC GRAPHING • THREE-DIMENSIONAL PLOTTING 



DIMENSIONAL 


PLOTTING 


wThree-dimensional graphing programs 
create a surface plot from a mesh of x,y,z 
data points. A regular mesh of x,y,z data 
points is a matrix of numbers (as in a 
spreadsheet), in which the row and column 
position of a number represent the jt,)i posi- 
tion in a plane, and the number in the cell is 
the z value, or the height of the data point 
above (or below) the plane. 

If measurements are not made at regu- 
lar X and y intervals, but — as is usually the 
case — at only a few representative loca- 
tions in the x.y plane, then you need a 
method to calculate the height of the points 
(between the points you did measure) that 
you did not mea.sure. This is what the inter- 
polation algorithms do. The program can 
now stretch the calculated surface over the 
measured and interpolated z values, creat- 
ing a three-dimensional surface. 

A wire mesh of 3-D plots is simply the 
regular grid of constant x and constant y 
values, which is draped over the imaginary 
sticks (the z values of the x,y,z triplets). A 
good illustration of wire mesh would be a 
fisherman's net slung over some poles in 
the sand. 


Datasurf 

^^Dalasuif, $125 from Bridge Software, 
seems like it's from a previous generation 
of software. It has a feeling of “look what I 
managed to do with my computer," and, 
compared with SDS, Graflool, or Surfer, 
what it can do is hardly impressive. 

Version 2.0 can plot a tegular grid of 
x,y,z information — for example, the num- 
ber of muggings in New York City's Cen- 
tral Park (z) as a (unction of the day of the 
month (jt) for 12 months (y). The values 
ate plotted as sheets (in our example, 12 of 


them), and stacked behind each other. The 
program can also display the tops of the 
sheets to produce a wire-mesh display of 
the three-dimensional surface, but the re- 
sults ate far from breathtaking. 

Datasurf can output to a dot matrix 
printer — hardly a publication-quality de- 
vice — and produce displays that, on my 
EGA screen, were disappointingly poor. 
The program's resolution limitations occur 
primarily because the program, unlike oth- 
er surface-drawing programs reviewed 
here, does not interpolate (smooth by in- 
terposing intermediate values) between the 
given data points. For $27, Bridge Soft- 
ware will send you a driver for an HP plot- 
ter, and you can then filter the output 
through a program like Laser-Plotter to 
print it on the HP LaserJet. 

Input is clumsy, and if it comes from a 
spreadsheet or an ASCII file, it has to be 
translated by running a separate conver- 
sion program. This could have been done 
by the program directly, simply by detect- 
ing the extension of the input file. You can 
type numbers directly into a binary file. 


FACT 
6&S FILE 

Datasurf, 

VenUon 2.0 
Bridge Software 
P.O. Box 118 
New Town Branch 
Boston. MA 02258 
(617)527-1585 



List Price: $125; driver fw HP plotters, $27 
Requires: 320K RAM. DOS 2.0 or later. 

In Short: A limited-feature program with 
less-lhan-siunning output. Datasurf could be 
used by students to expkKe 3-D surfaces. 
Data input is clumsy, artd the software 
doesn't have fonts. Not copy protected. 

ClRCLE6370NREADEnS£RVlCECAR0 


which the program can use without transla- 
tion. However, Dalasurf\as, no editing ca- 
pabilities: if you make a mistake, you have 
to type the entire file again. And you can- 
not recover from an erroneous menu 
choice. Some scientists make mistakes, 
from which they need to recover. 

The program could be useful for stu- 
dents who want to view plots of equations 
in three dimensions. It comes with a man- 
ual that is clear but has no index, and with 
Turbo Pascal source code that can be mod- 
ified so that you can generate some sur- 
faces of your own. 

We have become too spoiled to use pro- 
grams with this low a level of sophistica- 
tion: Datasurf is cettainly no threat to the 
employment prospects of scientific illus- 
trators. — Ehud Kaplan 




^^Gr(0ool, $495 from 3-D Visions, is a 
very impressive program that has some un- 
usual (and useful) capabilities. It produces 
both 2- and 3-dimensional high-quality 
plots, either on the screen or on a variety of 
output devices. Completely menu driven, 
it sports a clever and somewhat unusual 
user interface. 

We tested Version 1.1 of the program 
and also looked at a beta copy of Version 
2.0. Version 1 . 1 bas a few bugs, of wbicb 
3-D Visions is aware; they've been cor- 
rected in Version 2.0. 

Graftool can plot in all three coordinate 
systems — rectangular, cylindrical, and 
spherical — simultaneously and imposes 
no limit on the number of plots/graphs. It 
generates not only the standard types of 
plots — bar, column, and line charts; and 
scatterplots, with error bars in both the x 
and the y dimensions — but can also draw 
Smith charts, data-eye diagrams, paramet- 
ric graphs, and more. 

You can sequence images to produce 
slide shows — to present your results dur- 
ing poster sessions in scientific meetings, 
forexample. You can even zoom in on any 
portion of a plot. 

Among the other elements that make 
this graphics program unique are the data- 
analysis feawres built into it. First, you 
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SCIENTIFIC GRAPHING • THREE-DIMENSIONAL PLOTTING 



ISNT THIS AMAZING? 


With (MMao/, you 
can drawa3-D 
surface. iMve it to 
anyfMlllen, and 
then add aS>D plane 
at any angle. 


plot a graph on the screen. Then move the 
cursor on the graph's curves, extract 
pieces of them, and perform forward or in- 
verse fast Fourier transforms (FFTs) on the 
data or mn various kinds of regressions. 

Graftool's most striking feature is its 
ability to mix plots in various coordinate 
systems and manipulate (move, size, 
erase, label) each of the plots independent- 
ly. For example, you can draw a 3-D sur- 
face, move and rotate it easily and interac- 


iji; FACT 
said FILE 



Graftool, 

Version 1 . 1 
3-D Visions 
152023rd Si. 

Manhattan Beach. 

CA 90266 
{213)831-4671 
List Price: S495 

Requires: 512K RAM {64()K RAM recom- 
mended). DOS 3.0 or later. 

In Short: Graft<M}l is a most impressive 
achievement. It is the only scientific graphics 
package we reviewed that can draw both 2-D 
and 3-D graphs. It can even draw graphs in 
several ciwrdinate systems on the same 
screen orpage. Version 1 . 1 lacks control over 
line thickness or symbol size, as well as filled 
symbols. Version 2.0 promises to correct the 
fMt)gram’s few failings. Not copy protected. 
CiBCt f 838 ON READER SERVICE CARO 


tively to the position and tilt you wish, and 
then add a two-dimensional plane, at any 
angle, with a plot on it. 

In my field, 1 can imagine plotting brain 
activity in three dimensions and then float- 
ing the 3-D surface plot over a 2-D map of 
the brain, in order to associate activity cen- 
ters with brain landmarks. This option 
might come in handy if you are an engineer 
at mission control. In any event, it’s im- 
pressive yet easy to use. 

The legend system is particularly good; 
it's a simple matter to produce a legend and 
then place it wherever you want. 

The method Graftool uses to specify 
the details of each plot is confusing and un- 
necessarily difficult. 1 suppose that if one 
is determined enough it’s possible to leam 
anything, but the need to specify line styles 
in a hexadecimal code or to choose sym- 
bols by codes is unpleasant. 

Another shortcoming of the program 
has to do with manipulating graphs con- 
taining several objects. The cursor that in- 
dicates which object you want to edit in a 
graph doesn’t blink, so it’s difficult to tell 
which object your cursor is actually on. A 
solution to this problem would be to give 
an indication — the object’s number or 
name — in an unused area of the screen . An 
Undo key would be another nice addition 
to the program, since erasing the wrong 
item can really hurt. 

The manual is excellent, with many ex- 


amples, including complete replications of 
the data files that produce the sample 
graphs included with the program, "niis 
seemingly trivial piece of information is 
rarely given in such complete detail and is 
highly appreciated. An additional nice 
touch is the appendbtes, which include de- 
scriptions of some of the analysis and 
smoothing procedures, such as cubic 
splines, FIT, and regression. 

The beta copy of Version 2.0 that we 
looked at ran somewhat more slowly. This 
is because it supports more output devices 
and therefore forgoes direct writing to the 
screen, as Version 1.1 did. But the addi- 
tion of some excellent fonts makes speed a 
secondary consideration. The spreadsheet 
capabilities are also more powerful in Ver- 
sion 2.0. 

Graftool's main weaknesses ate its in- 
ability to control the size of symbols and 
line thicknesses and that there are no filled 
symbols at all. These are trivial omissions, 
especially compared with what the pro- 
gram has already accomplished. It seems 
as if the programmers did the spectacular 
fireworks first and neglected the elemen- 
tary, bread-and-butter components. How- 
ever, in talking with the company, we 
found them eager to incorporate user sug- 
gestions. 

Graftool has the potential to be the ulti- 
mate graphics package, fulfilling every- 
body’s needs. — Ehud Kaplan 


-I — - ■ 1 ' ■ 

SDS, 

1L-: • .... 

^^SDS, $995 from dpms, is designed to 
take an irregular array of data-point triplets 
(x.y.z) and generate a regular mesh (grid) 
of real and interpolated z values at each 
grid point. It can then do one of three 
things: plot a contour map; plot a solid, 
filled, and colored contour map; or plot a 
three-dimensional , wire-mesh depiction of 
the z values using the Kriging algorithm to 
do the gridding. 

The program can import ASCII data 
files in various formats, but the user has to 
add a simple header at the top. One of the 
program’s most useful features is its capa- 
bility to overlay maps on top of a surface 
plot. A geologist, for example, could plot 
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the concentration of radon gas across the 
map of Massachusetts , or a neurophysiolo- 
gist could superimpose a plot of brain ac- 
tivity over a sketch of the brain surface. 

Hiis is not a program for the faint-heart- 
ed. SDS is a big program, brimming with 
useful features. This industrial-strength 


^ FACT 
t&d FILE 

SDS, Version 2.12 
Design Pnifcssionals 
Management 
Systems (dpms) 

610MarkelSl.. 

#103 

P.O. Box 23W 
Kirkland. WA 98083 
(206)682-1772 
List Price: $995 
Requires: 5 1 2K RAM , DOS 3.0 or later. 

In Short: SDS {Surface Drawitifi System) is a 
powerful pn>gram with many useful features, 
some of which arc unique to this software 
(such as filled contour plots). Installation is 
difficutl. the user interface is somewhat ar- 
carte, and the program doesn't give you 
enough control over labeling the plots; it 
Tacks fonts and doesn't allow you to position 
the labels. Not copy protected. 

ClftCLE 635 ON READER sens IC^CAftO ~ 


program produces terrific-looking output, 
but you have to read the manual . 

SDS is a command-driven system. You 
type variables on the command line, fol- 
lowed by their new values. The program 
requires that you do a fair amount of typ- 
ing, and it has only minimal editing capa- 
bilities: if you want to make a small change 
to a previously typed line, you’ll need to 
retype the entire line. At the very least it 
would be nice to have a “Plot’ ’ key that al- 
ways plots to the screen. It’s common to 
make many changes to the plotting param- 
eters; every time you do this, you have to 
type the word “plot” to see the effects of 
your changes. 

Installation was a near-nightmare. 
Technical support was very helpful and 
knowedgeable, but the technical support 
representative we spoke with said that 
most users need help with the installation. 
Sounds like the time has come for a better 
INSTALL program, doesn’t it? Once 
you’ve installed the program and have read 
the manual, all (well, almost all) is well. 

SDS manages to cram a lot of informa- 
tion onto the screen, so most of the plot pa- 
rameters are always available. However, 
this is accomplished at the expense of clar- 
ity, since some of the parameter names are 
not self-explanatory . And the program 



lacks a help system, so it’s time to turn to 
the manual again. 

In terms of features, there is little this 
program lacks. Most noticeably, there 
does not seem to be a way to plot axes in a 
3-D surface plot, as Sutfer lets you do. 
This feature is nice to have — and some- 
times necessary . 

It’s altogether too easy to lose your 
work. First of all, the program doesn’t re- 
quest confirmation before quitting. If you 
make a mistake that sends the program into 
a tailspin and try to recover by hitting Esc 
sever^ times, you will come right out of 
the program, losing your work. We also 
managed to cra.sh the system when we 
hied to type ahead while the program was 
preparing to plot. A solution to this prob- 
lem would be to turn off the keyboard in- 
terrupt if it can’t handle such situations: 
there is nothing worse than losing a lot of 
work because situations like these are not 
accounted for. 

SDS is not a very loveable program, 
simply because the user interface is de- 
manding and somewhat arcane. An im- 
proved user interface would be a great 
help. However, feature for feature, there is 
nothing else like SDS. And if you need 
these features, as we do, you have to bear 
it. — ^Ehud Kaplan 


Surfer .''‘Av. 

Surfer, $499, is Golden Software’s 
three-dimensional surface-plotting pro- 
gram. The user interface is similar to 
Grapher's, but it is better in one important 
respect: you can edit the parameters of the 
plots simply by moving a cursor to them 
and editing them in place. 

Surfer consists of three related mod- 
ules: Grid, Topo, and Surf (which can also 
be used independently), and the same 
View and Plot modules that are supplied 
with Grapher. The package is outfitted 
with an access system that allows easy 
transfer of data files between the separate 
modules. 

The Grid module is used to convert an 
irregular collection of x,y,z triplets, which 
represent the data, into a regular mesh of 
x,y,2 values. Surfer supplies two interpola- 
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SCIENTIFIC GRAPHING • THREE-DIMENSIONAL PLOTTING 



Surfer Ms you 
create 3-D Hke-mesh 
<h|MM<sot 
grlddeddstato 
which you can add 
axes and scales. 


tion algorithms — inverse distance and 
Kriging — to interpolate the values be- 
tween the data points. 

Since the Grid module can produce 
gridded data in simple ASCII output files, 
the files can be used by other graphics pro- 
grams. This module also includes a simple 
spreadsheet to allow manual data entry and 


FACT 
lad FILE 

Surfer 
Golden 
Software Inc. 

807 14ihSt. 

P.O. Box 281 
Ck)lden. CO 80402 
(303) 279-1021 
(800) 333-1021 
List Price: $499 
Requires: 256K RAM. DOS 2.0 or later. 

In Short: consists of three useful pro- 

grams: Grid, to produce a regular .r.y.z mesh 
from irregular triplets; Topo. to draw 
contour plots from the mesh pitxluced by 
Grid (Topo does not produce filled contour 
plots); and Surf, to draw the 3-D representa- 
tion (surface) from the output of Grid. The 
package is easy to use and produces stunning- 
looking output. Not copy protected. 

CIRCLE 6340NI€ADER SERVICE CARD 


some data manipulation. One of this mod- 
ule’s particularly nice features is its ability 
to grid two-dimensional mathematical 
fiuictions. 

The Topo module is used to create con- 
tour plots from the gridded data created by 
Grid. However, Topo need not rely solely 
on the Grid module for its data. Since it ac- 
cepts ASCII input fdes, it could plot con- 
tours from gridded data produced by any 
other program as long as the data con- 
formed to the required format. 

Topo lets you choose from two types of 
contours: labeled and unlabeled. You can 
also choose whether the contour intervals 
will be regular, irregular, or logarithmic. 
Like Grapher. Topo allows almost unlim- 
ited freedom in improving the appearance 
of the plot: fonts for labels and titles (16 
character sets), arbitrary size for the plot 
and its label, almost complete control over 
the color of every element of the graph, 
and so on. 

The Surf module is designed to produce 
the 3-D wire-mesh depictions of the grid- 
ded data. This module is every bit as flexi- 
ble and easy to use as Grapher. You can 
tilt, rotate, change colors, add axes, label 
beautifully, add a base, scale — in short, 
it’s hard to think of what you can’t do. 
However, Grcftool does give you more- 


D 1 T O R ’ S 
mrac H O I C E 


.SDS 
• Surfer 


Surfer wins for ease of use, hut SDS 
has more features, such as filled 
contour maps. If you need the fea- 
tures offered fry SDS . you are prob- 
ably a power user, and this pro- 
gram is for you. 

Graftool — .supporting both 2-D 
atui 3-D graphs at the .same time — is 
a promising program. The current 
incarnation. Version 1. 1, still has 
tm> many shortcomings to be rec- 
ommended. but the ne.xt version, 
2.0, will he an important product in 
this market. 


flexible rotation capabilities, such as rota- 
tion around x- ory-axes. 

Surfer lets you plot any combination of 
the three possible contours: you can plot 
only jc, only y , only r; or you can plot x and 
y, X and z, y and z; oix.y, and z together. It 
would be nice if you could name the color 
for each contour, as is possible with SDS: 
that way you can draw the wire mesh in, 
say, blue, and the isoelevation contours in 
yellow, for a really nice display. 

Surfer does have a few minor limita- 
tions. For example, it would be useful to 
make stick plots , in which the height of the 
stick is the z value and the interpolated sur- 
face is not drawn. And the program was 
somewhat slow to plot on an HP LaserJet: 
plotting sin(r)/r at 1(X) by 100 points took 
about 10 minutes, and the program doesn’t 
indicate how far along it is in the plotting 
process. Grapher's method of reporting 
which “record” is being processed at any 
moment would be nice here. 

— ^Ehud Kaplan 


Ehud Kaplan, Ph.D., is an associate pro- 
fessor of Biophysics at The Rockefeller 
University in New York City, where he 
does research in neurophysiology. 

David P. Edwards is a Ph.D. candidate in 
Visual Neuroscience at The Rockefeller 
University. 
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NEwr^ 

Fast — 850 cpsT 
And It Runs ... 

And Runs . . . And Runs 


The fastest serial dot matrix 
printer on the market today! 

The all new 850XL offers a world of benefits! 











• Lightning fast at 850 cps (240 1pm throughput) 

• Continuous printing capabilities with no overheating 
or unnecessary downtime! 

• Over 200 local service centers nationwide to keep 
your jobs running day and night!' 

The waiting game is over, as the 8SOXL takes on 
mountains of data, round the clock, with no duty cycle 
restrictions! Any printing application you need is 
handled with rapid-fire reliability: 

• Data Processing • Bar Codes • Labels 

• Financials • Spreadsheets • Graphics 

• Near-letter Quality 


Standard features are better than ever! 


• 5 to 1 8.2 Pitch Printing 

• Front Panel Menu 
Programming 
(No DIP Switches) 

• Quietized Enclosure 

. EPSON, DEC, and IBM 
ProPrinter XL Emulations 


• 8K Data Buffers 

• Serial & Parallel Ports 

• Convenient Front & 
Bottom Paper Feed 

• Full International 
Character Set 


(Sam - 5 pm PST) 


OTC . . . An American Winner! 

Call today for more details. 

1 - 800 - 422-4850 


‘Call for availability m your area 

^ ^ZHOU TPUT 
L m:m m mrECHNOLOGY 

^ ~ ^ ^ —nnoonoATinu 



CIRCLE 476 ON READER SERVICE CARD 


E, 9922 Montgomery. Suite «6. Spokane. WA 99206 

(509) 926-3855 (800) 422-4850 

Telex B1 5-2269 OUTPUTSPOK FAX (509) 922-4742 



How UDS squeezes more 
out of the V.32 standard 


Believe it! In the hands of UDS 
engineers, the V.32 standard means 
a lot more than 9600 bps, full-duplex. 

Every UDS V.32 Is fully compliant 
with the CCITT recommendation, but 
that’s only the beginning. Model 
V.3225, the latest in the UDS V.32 
family, offers lots of extra features. 

First of all, there’s MNP level 5, the 
data compression/error control tech- 
nique that increases data throughput 
by as much as a 2:1 ratio. In other 
words, a UDS V.3225 can give you 
full-duplex error-free communica- 
tion at 19.2 kbps! 

When your dedicated line goes 
down, V.3225 Is the Ideal dial back-up 


solution. It even checks the dead 
line periodically and switches back 
to It as soon as It’s available. 

Then there’s V.22 bis operation; 
if your V.3225 receives a call at 
2400bps, It automatically drops 
to that speed, and full-duplex com- 
munication goes on. 



V.3225 

QUANTITY ONE PRICE: 

*1145 


Got a real data density problem? 
The card you get in your free-standing 
V.3225 can be plugged directly Into 
the Universal Data Shelfj* giving you 
as many as 16 channels in a stan- 
dard 19- or 23-inch equipment rack. 

To learn how the V.3225 can 
squeeze more from your datacomm 
system, contact Universal Data 
Systems, 5000 Bradford Drive, 
Huntsville, AL 35805. Telephone 
205/721-8000; FAX 205/830-5657. 



Universal Data Systems 

MOTOHOLA IMO. 


Crtttw) by 0«yn»t/H«ll. Inc. Winter Perk. Florida 


CIRCLE 367 ON READER SERVICE CARD 




MATHEMATICAL TOOLBOXES • BARRY SIMON 


BETTER TOOLS FOR HIGHER MATH 

WHEN 

NUMBERS 

COUNT 

In 1928 D. Haitree, a reseetrcher at Oxford, developed what is 
still the standard method for computing the energies of atoms. Har- 
tree was very fortunate in that his father had retired from a civil ser- 
vice job the year before and was available to man an adding machine 
8 hours a day. Now that computers have revolutionized the way sci- 



Toda/s mathematical 
application software 
packs mainframe 
power into 
your PC. 


ence is done, scientists and engineers can 
accomplish much mote complex calcula- 
tions than Hartree’s — and without disturb- 
ing their parents' golden years. 

Ten years ago machine-driven scientif- 
ic calculation was neatly split into two: se- 
rious number crunching on a mainframe 
and simple calculations on a hand-held cal- 
culator. The PC has filled in the middle 
ground, and the mathematical packages 
we review here span the gamut from the 
low end to the high. We have divided the 
programs into two classes that we re- 
viewed in separate groups: ten nonpro- 
grammable toolboxes that are intended 
mote for calculating and modeling, and six 
programmable toolboxes (actually full- 
fledged mathematical languages). These 
programs are invaluable for natural scien- 
tists and engineers, as well as some social 
scientists, programmers, and financial 
model builders. 


The six programmable toolbox- 
es — Asyst, Curve, Gauss, MathGraf, 
Matlab, and TK! Solver Plus — give you 
the kind of power a mainframe had 10 
years ago. Indeed, MathGritf and Matlab 
have been ported from the minicomputer 
environment where they were first devel- 
oped. The problems that you’d approach 
with these packages are the kind that you 
might write a custom program for in APL, 
FORTRAN, or C. These packages offer 
mathematical objects and functions as 
built-in primitives (unlike conventional 
languages), so it’s usually easier and 
quicker to write mathematical routines 
with these programs than in a conventional 
language. 

Although standard C or FORTRAN li- 
braries don’t have mathematical functions, 
specialized libraries are available if you 
want to work that way. An attractive col- 
lection of tools called Mathpak 87 is avail- 
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able from Precision Plus Software (1239 programmable math toolboxes we review rithmic scales? How about parametric 

Sir David Drive, Oakville, Ontario, Cana- here are aimed toward getting numerical functions and three-dimensional surfaces? 

da L6J 6Y9; (416) 829-1511). Precision output rather than concrete analytical for- Output of the graphs is also important. 
Plus offers versions forTurbo Pascal, Mo- mulas. They’ll deal with finding the nu- Unfortunately, some of these programs 
dula-2 (Logitech- and ITC), FORTRAN metical solution of an explicit quadratic limit hard-copy output to what you can get 

(Microsoft, Lahey, and IBM), and C (Mi- equation rather than the general algebraic with the PrtSc key, assuming you have a 

crosoft and Lattice). While the routines are formula for solving any such equation, driver to send graphics mode to your print- 

set up to be called from a high-order Ian- While Curve will find numerical solutions, er. Others produce magnificent output on 

guage, they are written in 80 j: 86 and you can access the power series expansion LaserJets or PostScript printers. One kind 

80x87 assembly language. on which it is based. of ouqrut that has b^n ignored by most 

Besides low-level routines like swap- vendors is a standard disk-based graphics 

ping vectors, Malhpak 87 includes such SYMBOLIC MANIPULATION Mani- format. With such a feature, you could 

high-order routines as matrix inversion, pulating algebraic formulas on a computer make a plot of a function and later import it 

three methods for solving nonlinear equa- is known as symbolic manipulation. While into a desktop publishing program or tech- 

tions, eigenvalue routines, least squares Curve is certainly not a symbolic manipu- nical word processor. Of all the products 

fit, fast Fourier transforms, numerical inte- lation program, it has a little of the flavor, reviewed here, only Asyst, IAS, Gauss, 

gration, and two ordinary differential Microsoft distributes a symbolic manipu- MathGraf, and Matlab have this kind of 

equation solvers. lation program called muMalh that we support (typically in only one format). 

APL is an ideal tool for some kinds of have not included in this review because of Another crucial aspect of these pro- 
mathematical questions. APL was origi- the major new products expected in this grams is the user inteiface. With a word 

nally developed almost 30 years ago by a area (see the sidebar “MatJiematica: Hype processor, the most fundamental interface 

mathematician as a mathematical notation or Hope?”). is the standard of typing in text. There is 

and was implemented as a programming Among the packages that we have nothing like that kind of core in the pro- 
language only in the mid ’60s. It shows its placed in the nonprograrrunable math tool- grams under discussion here. You might 

history by being stronger in its notational box category, there is a spread of some think that all of the programs would let you 

aspects than in its programming aspects, programming capability. In particular, enter a polynomial definition like 

The central dogma of the notation is to be FormulalOne and SolvelT offer quite so- 
uniform among operations, so there are no phisticated programming, although we P(x) = - x - i 

separate symbols for sum and product, can’t imagine using them for the type of 

Rather, the slash is used to indicate a re- model that you’d need to ran overnight. using the typewriter keys. But IAS and 

peated operation on a vector. The ten programs in this category have SolvelT use alternative methods. Since 

The downside of APL’s elegant nota- such different features that some compari- theirmethodsmaybetoyourliking, there-, 

tion is that there are many special symbols sons would be of the apples/oranges type, views describe how they work in some de- 

that do not appear in the standard IBM/ AS- IAS does almost everything you’d want ex- tail. MalhCAD's WYSIWYG interface is 

CU set. You’ll need a special character cept for equation solving, while Eureka also unique — you enter an equation and it 

ROM on most monochrome adapters, and does little besides equation solving; the appears on the screenjust as you’d see it on 

downloadable fonts on an EGA or VGA overlap is in their gracing capability. An a sheet of paper. For example, if you type 

(supplied by many APL vendors), or eleventh program in this category, Sol- in“x"3”,itappearsonthescreenasx . 

you’ll ran in graphics mode on a CGA. verQ (Scientific Logics, 21910 Alcazar But there is a lot more to the interface 

The language was originally developed Ave., Cupertino, CA 95014; (408) 446- than function entry. Too often these pro- 

at IBM, which still dominates the main- 3575), was not reviewed because it was grams are overly complicated, as if their 

frame APL market and has a spiffy new undergoing an extensive upgrade when methods existed to make the program- 

APL2/PC for the PC. However, STSC this article was being prepared. mers’ lives easier rather than the users’. 

(21 15 E. Jefferson Street, Rockville, MD What should one look for in a mathe- With the metaphor of a spreadsheet one of 
20852; (301) 984-5000) has been the Stan- matical toolbox? That, of course, depends the most common in the PC universe, 

dard supplier for the PC market with APL on your needs. You may care about curve you’d think each of these programs would 

*Plus: it’s now on Version 8.0. STSC has fitting or statistical functions. You may allow you to edit a matrix as if it were a 

recently introduced an 80386 version APL care about whether the program will han- spreadsheet. But several do not: for exam- 

*Plus 11, with support for nested arrays, die complex numbers. But you’ll probably pie. Gauss has a matrix editor that lists all 

more speed, and access to more than 640K want a wide array of built-in functions, as elements in a single column, 

through Phai Lap's 386/DOS-Extender. well as the possibility of defining your own Considering what these programs are 

For learning purposes, there is a free APL procedures, capableoLonlyArys/canbeclassedasex- 

intepreter called lAPL with limitations and A picture can be invaluable in analyz- pensive. Several stand out as giving a par- 
speed problems; it can be downloaded ing models, so graphing capabilities are ticularly large bang for your bucks: Solve- 

fromPC MagNet. important. Can you graph multiple func- IT, The Professional Wheel, and The 

With the exception of Curve, all the tions on one set of axes? Can you use loga- Scientific Wheel among the nonprogram- 
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MATHEMATICA: 
HYPE OR HOPE? 


A review of mathematical software 
for the PC wouldn't be complete without 
mentioning that a new package called 
Mathematica, from Wolfram Research, 
is expected to be available for IBM and 
compatible machines by the time this ar- 
ticle appears in print. The product has 
been available for Macs (equipped with 
at least 2MB of memory) for some 
months now. 

The software has been the focus of a 
lot of attention since it was first an- 
nounced at a press conference held by 
Wolfram in Santa Clara during the spring 
of 1988. The conference was attended 
both by Steve Jobs, who announced his 
intention to bundle a version of the soft- 
ware with his futuristic NeXT machines, 
and Bill Joy of Sun Microsystems, who 
plans to offer a version of Mathematica 
for the company’s workstations. The fan- 
fare that began then has continued 
through a .series of breathless articles ap- 
pearing in publications as varied as PC 
Computing and Notices of the American 
Mathematical Society. It has gotten so 
extreme that the CEO of a Big It) soft- 
ware firm, known as a master of publici- 
ty in the PC community, commented that 
he'd never seen a product being hyped so 
much. 

However, behind all that extravagant 
publicity lies a product of seemingly real 
merit. Mathematica, in all its versions, 
possesses a number of abilities that 
should excite mathematicians, scientists. 


and engineers alike, including 

■ provision for exact calculation with 
integers, even those with many digits 

■ the ability to factor large numbers 

■ an enormous array of special func- 
tions. even in the complex domain: hy- 
pergeometric functions, zeta functions, 
and elliptic integral functions arc all 
available 

■ outstanding graphics 

■ symbolic manipulation to allow exact 
algebraic calculation of integrals and de- 
rivatives, as well as simplification of al- 
gebraic expressions 

■ the ability to translate a mathematical 
expression resulting from a Mathematica 
calculation into the print formatting lan- 
guage, TeX 

■ support for third-party pack- 
ages — programs for teaching calculus, 
statistical analysis, and symbolic solu- 
tions of differential equations are already 
planned and await implementation. 

Mathematica on the PC will use dis- 
play PostScript for its on-.screen graphs; 
an included utility lets you translate your 
graphics into .EPS files for importation 
into desktop publishing programs. Be- 
sides support for PostScript printers , spe- 
cial drivers for popular printers like the 
HP LaserJet will be included. 

PC users anxiously awaiting the arriv- 
al of the well-promoted and promising 
software should stock up on the essen- 
tials now. That means a 386 machine, 
preferably with 4MB of memory. How- 


ever, the program is expected to run on 
machines with as little as 1 ,5MB of 
RAM if there is 3MB of disk space free 
for virtual memory. Mathematica. which 
will come with Phar Lap's S86I DOS-Ex- 
tender to access extended memory, will 
be available in three separate versions: 
one for machines with no coprocessor, 
one for those with an 80387 or 80287, 
and one for those with a Weitek co- 
processor. 

STIFF COMPETITION Although 
Mathematica is riding high now. by the 
end of the year it may have serious com- 
petition. Maesyma is a symbolic manipu- 
lation program developed at MIT, and its 
abilities in this area ate clearly beyond 
what Mathematica currently offers. 
Symbolics (8 New England Executive 
Park. Burlington, MA01803;(6I7)22I- 
KXX)), publisher of the mainframe and 
minicomputer versions of the program, 
plans a PC version that will require a 386 
machine with 8 to 12MB of RAM. 

If you’re interested in finding out 
more about Mathematica. you can pick 
up a copy of Mathematica— A System for 
Doing Mathematics by Computer (pub- 
lished by Addison Wesley: softcover, 
$29.95; hardcover, $44,25; ISBN 0-201- 
19334-5; available from Addison Wes- 
ley. (415) 594-4444. and Wolfram Re- 
search, (217) 398-0700). The 750-page 
book also serves as part of the program’s 
documentation. — Barry Simon 


mable tools; Curve, Gauss, and TK! Solv- 
er Plus among the programming lan- 
guages, 

TOWARD THE FUTURE During the 
next year, the complexion of the math tool- 
box market will change in significant 
ways. To see why, it is important to under- 
stand the limitations of the current PC en- 
vironment, First, the 640K barrier is a very 
teal one for these programs. The myriad 
functions that some of these programs 


have is code intensive. Some get around 
this problem by putting many of their func- 
tions into separate files that are invoked 
only as needed. With the more powerful 
programs, it is inevitable that you will get 
an occasional “out of memory” error 
when you try to do something complicat- 
ed. Tire memory issue would be helped if 
the programs made use of EMS memory, 
but so far only MathCAD, Asystant, and 
Asyst do. 

A second hardware issue concerns the 


64K sector size intrinsic to 8086 and 80286 
chips. Since IEEE reals take 8 bytes, 64K 
can fit a matrix that is roughly 90 by 90. 
Double-precision complex matrices are 
limited to 45 by 45. It is possible to write 
programs that manipulate objects over 
64K (for example, STSC APL has matri- 
ces limited only by available memory), but 
it is more complex, and none of the pro- 
grams we reviewed allow such objects 
with their ordinary versions. 

New PC operating systems and hard- 
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USING YOUR SPREADSHEET 
AS A MATH TOOLBOX 

Math toolboxes offer more graphics and functions, but Lotus and the 
other popular spreadsheets can do it as easy as 1-2-3. 


Electronic spreadsheet programs can 
often be used as replacements for the 
mathematical toolboxes reviewed in this 
article. They are powerful programming 
languages laid out in a form that pennits 
extremely rapid problem solving: their 
work areas are easy to read and easy to 
change, and the interconnecting webs of 
values and formulas stretch out before 
the user just as they would on a pad of pa- 
per. making tiK issues at hand clear and 
the refinements easy to impletnent. Even 
when one of the math Uxtibttxcs dis- 
cussed in the article is more appropriate 
for handling the 'real’' work, the struc- 
ture iind power of the spreadslKet often 
recommend its use as a scratch pad to 
build prototype solutions. 

Lotus 1-2-3 and the like are often the 
tools of choice when numerous alterna- 
tive scenarios must be explored. They are 
especially powerful environments in 
which to build small simulations of phys- 
ical. financial, or other prtxtesses. Sup- 
pose, for example, that you wish to fol- 
low the change of some property with 
time (position, chemical concentration, 
cash flow, and so on) and that you have a 


mathematical expression that describes 
the rate of change of this property as a 
function of one or more attributes. If the 
first row of a spreadsheet array is used to 
define the starting conditions, each sub- 
sequent row of the array can be used to 
calculate future conditions very shortly 
thereafter, A large number of such rows 
can be used to predict the future; numer- 
ous alternative futures can be explored by 
simply altering the starting conditions or 
the rate of change over time. 

Spreadsheets ;tre enhanced by built-in 
formulas capable of calculating a large 
number of logical, transcendental, statis- 
tical, text-manipulation, and financial 
functions. Standard numerical methixis 
such as integration by Simpson's rule or 
solutions to differential equations via 
Runge-Kutta can be efficiently imple- 
mented using spreadsheet programs. 

Most spreadsheets offer graphics such 
as histograms, line charts, area charts, 
scatter charts, and pie charts; these 
graphics can be linked to the mtxlels that 
prixiuce them so that they change instant- 
ly as alternative scenarios arc explored. 
In some respects, graphics capabilities 


arc limited — for instance, the plotting of 
3-D surfaces is not in the repertoire of 
most spreadsheets. Progress is being 
made in a few areas, though; while some 
programs are still very limited in terms of 
the number of data points that can be 
plotted, otheni have remedied this situa- 
tion. Aesthetically, market leader 1-2-3 
still suffers from poor graphics, but prod- 
ucts like Excel have moved ahead to offer 
more attractive graphical displays. 

The wide range of features that are 
available may make it worth your while 
to look through your spreadsheet manual 
before springing for a math toolbox. 
Your old faithful 1-2-3 could be all you 
need. Even if it is not. it could prove a 
valuable adjunct to any of the programs 
that are reviewed in the article. 

— David S. Barkley 


David S. Barkley is the presidem of Bel- 
lerophon Books in Santa Barbara, Cali- 
fornia. Bellerophon will shortly publish 
a series of college-level workbooks in 
physics, chemistry, and biochemistry to 
exploit the electronic spreadsheet as a 
tool for calculation cwd simulation. 


ware handle both these problems. OS/2 al- 
lows you to address larger memory blocks, 
and 80386-based computers deal with both 
issues. Intrinsic sector size for 80386 na- 
tive mode is a full 4 gigabytes, so variable 
size is limited only by memory and disk 
space. DOS extenders, most notably the 
one from Phar Lap, allow DOS to run pro- 
grams in protected mode with access to 
memory above 1MB. Mathworks already 
sells a version of Matlab that uses the Phar 
Lap DOS extenders. And Aptech Systems 
has a 386 version of Gauss that differs 
from the standard version in the processor 
instruction set used rather than in memory 


usage. A full-fledged 386 version of Gauss 
is expected out this year. 

The extra memory that the 386 can 
manage will make it possible to port sym- 
bolic manipulation packages from mini- 
computers to the DOS environment. In 
particular, two products, Maesyma and 
Mathematica, should dramatically change 
what you can do mathematically on a PC 
(see the sidebar “Mathematica; Hype or 
Hope?”). 

A math coprocessor is an important ad- 
junct to using many of the mathematics 
toolboxes that we discuss. Most support 
math coprocessors and some require one. 


Typically, a math coprocessor will speed 
up mathematics-intensive computing by a 
factor of 2 to 4. 8087s have a street price 
under $200, and even 25-MHz 80387s 
have street prices under $1 ,0(K). Math co- 
processors are an essential investment for a 
scientist or an engineer. Some 80386- 
based manufacturers allow slots for anoth- 
er coprocessor made by Weitek. 

THE WEITEK ADVANTAGE Weitek 
supplies high-performance numeric com- 
ponents to workstation manufacturers such 
as Apollo and Sun. Over a year ago Com- 
paq included a Weitek socket in its Desk- 
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pro 80386/20. The Weitek socket, which 
is now a standard component on many 
80386 machines, allows both an 80387 
and a Weitek wl 167 coprocessor, an 1 1- 
chip board with a floating-point multiplier 
and accumulator, to run on the same ma- 
chine. Weitek has recently made available 
the w3167, a single-chip device that is 
available in 20- and 2S-MHz versions. 
Among the personal computer manufac- 
turers with machines that support one of 
the Weitek coprocessors areALR, AT&T, 
Acer, Compaq, Hewlett-Packard, NCR, 
Northgate, Olivetti, and Tandy. 

The wl 167 and w3167 enhance overall 
throughput by 50 to 300 percent — depend- 
ing on the application — over the 80387. In 
general, sc^ar and single-precision opera- 
tions see the largest benefit, while vector 
and double-precision operations see the 
least. The wl 167 is a tremendous asset to 
real-time graphics, which usually requires 
only single precision. Long-running vec- 
tor programs typically execute 70 to 100 
percent faster, depending on the sophisti- 
cation of the compiler used to generate the 
application. 

The wlI67 and w3167 are available 
from Compaq or Microway (Microway, 
P.O. Box 79, Kingston, MA 02364; (508) 
746-7341) for the Deskpro series. 
Microway also produces a number of spe- 
cial w 1 167 cards for other popular 386 ma- 
chines, including an MCA card for the 
IBM PS/2 Models 70 and 80. 

Because Weitek support is far from uni- 
versal, you’ll probably want an 80387 in 
addition to a Weitek, so the investment 
will be considerable. Is it worth it? If you 
do a lot of number cmnching or interfacing 
of programs that support the chip, that fac- 
tor of two is very significant. If you use a 
math package only occasionally, perhaps 
not. Of the products reviewed, only Mat- 
lab has 3 Weitek version. But it is signifi- 
cant that Wolfram Research expects to 
have a version of Mathematica that sup- 
ports the Weitek coprocessor. 

You can already do a lot of serious 
mathematics on a personal computer with 
the products we review here. The thought 
of what we will be able to do with multi- 
megabyte 80386 machines with powerful 
coprocessors and the next generation of 
enhanced mathematical applications 
makes my mouth water. 
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TOOLBOXES 


Asystant 


WBeyond simple calculations, there are 
two analytical tasks that scientists and en- 
gineers want to do on a PC: analysis of 
functions and data analysis. Asyst Soft- 
ware Technologies’ $495 Asystant, like its 
big brother, Asysr, takes the data analysis 
half of its task especially seriously. With 
Version 1.10 you can graph the data, do 
statistical or Fourier analysis, a variety of 
curve fits, or even analyze the effect of 
adding random noise to the data. Ad- 
vanced versions of the product are avail- 
able with direct links (though not as many 
as are found in Asyst) to data-acquisition 
hardware. 

What separates Asystant from the 
$1 ,695-and-up A.^sr is its lack of an exten- 
sive programming language. The only 
programming you can do is set the func- 
tion keys to define functions as sequences 
of its basic commands (macros); there isn’t 
even a simple “if” construction. 

The center of the program is its desktop 
calculator, a reverse Polish calculator with 
a 5-element stack and 18 memories, 9 of 
which can hold one- or two-dimensional 
anays. You can enter one of more than 
over 100 calculator functions via four 
menus that you cycle through. You can 
also enter functions via a conunand line, 
which takes reverse Polish notation, or en- 
ter algebraic notation by beginning the ex- 
pression with a backslash. The program 
keeps a stack of previous commands and 
expressions that you can access and edit. 

You can graph, integrate, or otherwise 
manipulate a function, but you must first 
place the values at discrete points into an 
anay. Because of the program’s limited 
tools, this can be a te^ous task if your 
function is complicated. 

The program does have a wide variety 
of special functions: not only the usual 


ones, but even elliptic functions and a vari- 
ety of special polynomials. You can inte- 
grate single functions or numerically solve 
systems of ordinary differential equations. 
ITie program also understands matrices 
and complex numbers. Its biggest weak- 
ness is equation solving: it can solve sets of 
linear equations and polynomials in only 
one variable. 

The graphing itrodule is extensive. You 
can plot in four windows, and graphs can 
include parametrically defined functions, 
three-dimensional plots, and contour 
cross-sections of a function of two vari- 
ables. This excellent module is marred by 
the fact that the only hard-copy output de- 
vices fully supported are plotters. 

Asystant’ s interface is less than ideal: 
there are menus with as many as 30 
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Asystan/, 

Version 1.10 
Asyst Software 
Technologies 
100 Corporate 
Woods 

Rochester. NY 14623 
(716) 272-0070 

List Price: S495; vcrsion.s with link-s to vari- 
ous data acquisition boards; $695 {Asysfaru 
GPIB) and $995 {Asystant Plus). Upgrade 
from Version 1.0: S50forA$>j/ri/ir. $100 for 
Asystant Pius. 

Requires: 512K RAM (640K recommend- 
ed), math coprocessor, graphics card. DOS 
2.0 or later, Asystant Plus requires 640K 
RAM; parallel port required [os Asystant 
GP/B and Asystant Plus. 

In Short: Asystant has superb graphics and 
fine data analysis tools, along with limited 
i(X)ls for analyzing functions. Asystant is not 
copy protect«i; Asystant GPIB and Asystant 
Plus are copy protected with parallel port 
block. 
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Mathematical Toolboxes: Summary of Features 

(Products listed in ascending price order wtthin category) 


NONPROGRAMMABLE 



The 

Scientific 

Wheel 

$69 

Tekcalc 

$95 

The 

Professional 

Wheel 

$99 

SolvelT 

$129 

Eureka 

$167 

Formula One 
$200 

IAS 

$249 

GENERAL PROGRAM FACILITIES 1 

Data Import and export 








Imports exports ASCII 

oo 

• • 

ao 

• • 

OfO 

• • 

• • 

Imports DIF files 

o 

O 

O 

o 

o 

o 

• 

Imports Lotus 1-2-3 Tiles 

o 

o 

o 

o 

o 

• 

o 

Internal format (commands and data) saved 

0 

• 

• 

• 

# (Commands 

• 

# (Data only) 

and restored 





only) 



Programming constructs 

o 

o 

o 

• 

o 

• 

o 

Menus 

o 

• 

• 

• 

• 

• 

• 

Command line 

• 

0 

• 

o 

o 

O 

• 

Context-sensitive help 

o 

0 

o 

o 

• 

• 

o 

External languages supported 

None 

None 

None 

None 

None 

None 

BASIC. C. 








FORTRAN 

Built-in editor 

• 

• 

• 

• 

• 

• 

O 

Buitt-in matrix editor 

o 

O 

O 

o 

O 

O 

• 

Shell to DOS 

o 

o 

• 

o 

• 

• 

• 

Directory list at filename prompt 

o 

o 

• 

o 

• 

• 

o 

"Unsaved data" warning 

• 

o 

• 

• 

• 

• 

• 

Hardware support 








Math coprocessor support 

o 

• 

o 

• 

• 

• 

• 

EGA support 

• 

o 

• 

o 

• 

• 

• 

Mouse support 

o 

o 

o 

• 

o 

• 

• 

Minimum disk space required 

320K 

185K 

525K 

720K 

200K 

395K 

26MB 

Maximum disk space required 

320K 

400K 

525K 

790K 

260K 

660K 

28MB 


Complex numbers 

o 

• 

o 

• 

• 

o 

• 

Variables 

• 

o 

• 

• 

• 

• 

• 

User-named variables 

• 

o 

• 

O 

• 

• 

O 

Array dimensions 

N/A 

N/A 

NA 

NA 

MA 

1 

2 

Unit conversions 

• 

o 

• 

O 

• 

• 

O 


User-definable 

• 

• 

• 

• 

• 

• 

• 

Bessel 

O 

o 

O 

• 

O 

o 

• 

FFT 

o 

o 

o 

o 

o 

o 

• 

Statistical 

o 

• 

• 

• 

• 

• 

• 

Curve fits 

o 

• 

• 

o 

0 

• 

• 

Summations 

o 

o 

o 

o 

o 

• 

• 

Matrices: product, dot. inverse 

o 

o 

o 

o 

o 

o 

• 

Eigen values 

0 

0 

o 

o 

0 

o 

• 

Derivatives 

• 

o 

o 

• 

• 

• 

• 

Integrals 

• 

o 

o 

• 

• 

• 

• 

Differential equations 

o 

0 

o 

• 

o 

o 

• 

Equation solving 








Polyrwmials. real roots 

• 

• 

o 

• 

• 

• 

o 

Polynomials; complex roots 

o 

0 

o 

o 

• 

o 

o 

Functions of one variable 

• 

o 

o 

• 

• 

• 

o 

Simuttaneous nonlinear equations 

0 

0 

0 

o 

• 

• 

o 


2-D 

• 

• 

o 

• 

• 

• 

• 

Log scales 

o 

o 

o 

o 

o 

• 

• 

Parametric function 

0 

• 

o 

o 

o 

• 

• 

3-D and contour 

0 

o 

o 

o 

0 

o 

o 


Dot matrix printers 

• 

• 

• 

• 

• 

• 

• 

Laser printers 

• 

o 

• 

o 

o 

• 

• 

Plotters 

o 

o 

o 

o 

o 

o 

• 


> — Edrtor^Chotce c^No N A— Noi applicable’ this product does not handle arrays 
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A ll of the mathematical tooltx>xes we reviewed have certain features in com- 
mon, indudir>g logarithmic, exponential, and trigonometric functions. Each 
of the programmable toolboxes uses a prophetary programming language, 
while some “nonprogrammable" packages do have simple programming con- 


tructS- The table shows which additional features are found In each package. 

Note that, as a rule, toolboxes that import ASCII files can also export files ir 
this format. By contrast, the ability to imp^ .DIF or Lotus U2-3 files is nor- 
mally not coupled with export caf^llty. 




Point 




1’-. 

TKI Solver 




Five 

MethCAO 

Asystant 

Curve 

Gauss 

Plus 

MathGraf 

Matlab 

Asyst 

S29S 

$349 

$495 

$99 

$395 

$395 

$695 

$695 

$1,695 

•m 

mm 

mm 

m/m 

mm 


mm 

mm 

mm 

• 

o 

m 

o 

o 

• 

o 

m 

m 

o 

o 

o 

o 

o 

• 

o 

o 

m 

• 

• 

m 

m 

m 

• 

• (DMaonly) 

• 

m 

• 

• 

• (CmS only) 

m 

m 

• 

• 

• 

m 

0 

• 

• 

o 

0 

• 

• 

0 

• 

• 

• 

• 

• 

m 

O 

• 

• 

• 

o 

o 

• 

• 

m 

• 

o 

• 

• 

None 

None 

None 

Nor>e 

Assembter.C, 

FORTRAN 

None 

None 

C. FORTRAN 

Aasembler 

• 

• 

• 

O 

• 

• 

o 

o 

• 

• 

• 

• 

O 

• 

O 

O 

o 

• 

O 

• 

o ■ 

o 

• 

o 

• 

• 

O 

o 

• 

O 

o 

o 

• 

• 

o 

O 

• 

• 

• 

• 

o 

• 

o 

o 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

o 

o 

o 

o 

o 

o 

o 

310K 

350K 

630K 

350K 

I.OMB 

280K 

400K 

S30K 

720K 

310K 

$20K 

990K 

1MB 

2.3MB 

1.4M8 

880K 

1.1MB 

1.5MB 


O 

• 

• 

O 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

• 

• 

• 

o 

• 

• 

2 

2 

2 

1 

2 

Urilifnited 

2 

2 

16 

O 

• 

O 

o 

O 

• 

O 

O 

O 


o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

o 

Optional ($55) 

o 

0 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

Optional ($55) 

• 

• 

o 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

o 

• 

• 

o 

• 

o 

• 

• 

• 

• 

• 

• 

o 

• 

o 

o 

• 

• 

o 

o 

o 


• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

O 

• 

0 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

• 

0 

PostScript only 

• 

• 

o 

• 

• 

o 

• 

O 

• 

o 

• 
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MATHEMATICAL TOOLBOXES 


choices, and you must pick fiom them us- 
ing anow keys rather than simply typing in 
the option’s initial letter. I suppose that I 
could get used to pressing “?” to get help, 
Alt-FlO to exit, and even Esc to indicate 
acceptance of a current choice — if they 
were used consistently. Instead there is a 
hodgepodge of inconsistencies. For exam- 
ple, there is no on-screen prompt to tell 
you how to exit from the array editor, and 
neither Alt-FlO nor Esc could get me out. 
It was only when I hit ? to get help that I 
was able to exit from the editor. 

Support is free (but not toll-free) for 
only 60 days, as compared with the unlim- 
ited toll-free support that MalhCAD and 
TK! Solver Plus give you , 

If your primary need is data analysis 
and you don’t need the programmability of 
Asyst (and if you’re willing to put up with 
the program’s fickleness), then Asystani is 
worthy of your consideration. 


r;.. Eureka 


^Plf you’ve ever used Turbo C or one of 
the recent versions of Turbo Pascal, you’ll 
feel right at home with Borland’s $167 Eu- 
reka. You define a problem using a built-in 
editor with the standard Botiand/WordSiar 
interface, hit Esc to access the bar menu, 
and choose Compile — I mean Solve — 
from that menu. If there is a syntax error, 
you’ll be thrown into the editor with the 
cursor at the offending point. The various 


nji FACT 
iifi F I L E 

Eureka. Version I.O 
Borland 
Intemalional 
1 800 Green Hills Rd. 

P.O. Box66(XI(ll 
Scotts Valley. CA 95066 
(«8) 4.18-8400 
l.Lst Price: $167 

Requires: .184K RAM. DOS 2.0 or later. 
Math coprocessor oplitrnal . 

In Short: Eureka is a lovely prtrgram Itrr 
solving equations, but otherwise it’s very 
limited. Not copy pnrtecled. 
CIRCLr621QNRE4DEnS£RVICECAfiD 



program modules can be windowed on the 
screen. 

Version I .O’s equation file consists of a 
set of equations for up to about 1 0 real vari- 
ables (the manual claims 20, but numerical 
errors become severe around 1 0 or 1 1 ) or 6 
complex variables. Equations can include 
one of several built-in functions or your 
own user-defined functions. Some of the 
“equations” can be inequalities, and you 
can ask to maximize certain quantities. 
Usually, you’ll need to specify initial 
guesses, and by varying these initial guess- 
es, you can find multiple solutions. After 
running the Solve command, a few key- 
strokes will bring up a box that lets you test 
the solutions by substituting them back 
into the equations. Or you can invoke a re- 
port module with the equations and solu- 
tions already filled in. 

Though Eureka does a creditable job of 
equation solving, it does little else. It will 
compute integrals of one variable and nu- 
merical derivatives. It will graph func- 
tions, but only of a single variable and no 
more than one function at a time. It will 
display lovely graphs at EGA resolution; if 
you don’t have a graphics monitor, it will 
display a plus-sign character-based graph. 
But it has no matrix support, no multiple 
integrals, and no log scales, and its sums 
tend to die at about 100 terms compared 
with thousands for many other programs. 
It has limited statistics and no curve fitting 
or data analysis. Its built-in calculator is a 
joke, although you can do most serious 
calculation by setting the answer to an un- 
known in the editor and solving for that un- 
known. 

Eureka has the slick and easy-to-use in- 
terface that we have come to expect from 
Borland. But unless your needs are limited 
strictly to solving equations with ten or 
fewer unknowns, you should look else- 
where. 


Fomnula/One 

® If imitation is the sincerest form of flat- 
tery, then MathTec, the maker of Form- 
ulalOne, must really like TK! Solver Plus. 
Though the programs do not share the 
same command keys, the basic structure of 


iTj4 fact 
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Requires: .184K RAM. DOS 2. 1 or later. 

In Short: A TK! Srrlver Plus clone w ith bet- 
ter printer support and a spit'fier menu . it 
shares TK! Salver Plus's solid equation solv- 
ing and eomplex interface for advanced uses. 
Not copy protected. 
CIRCL£»aoONf€ADrnsrnvlcrLARD 


EormulalOne. 
Version 2.0A 
MathTec, Inc. 

4.1 South Main St. 
Newton. NH 0.1865 
(60.1) .182-7.101 
I.Lst Price: $200 



EormulalOne, Version 2.0A, as well as its 
on-screen design, is very similar to that of 
TK! Solver Plus. In imitating these fea- 
tures, MathTec was only showing good 
business sense: when the $200 Form- 
ulalOne software was introduced, TK! 
Solver Plus was the leading math toolbox 
on the market. 

The similarity between the two is so 
strong that the description of Form- 
ula/One's user interface to the solver en- 
gine could just as well describe that of TK! 
Solver Plus. The screen is divided horizon- 
tally into two windows — one that defaults 
to an equation sheet, the other to a variable 
sheet. The link between the two is elegant: 
if you type an equality into the equation 
window, any variables not already includ- 
ed in the variable sheet are automatically 
added to it. After entering ail the equa- 
tions, you hit a key to attempt to solve the 
model. If you don’t succeed, it may be 
necessary to switch to the variable sheet 
and enter initial guesses for some vari- 
ables. 

While that’s simple enough, anything 
more complex than this can get quite in- 
volved. For example, to plot a parametric 
equation, you would first enter x and y as 
functions of the parameter, which we’ll 
call r. Next, switch to the variable sheet, 
place the cursor on the t row and enter IL 
(for input list) in the status column, then hit 
F3 to “dive” into the list. FormulalOne 
defaults to only 10 elements per list, so 
you’ll need to change the number of ele- 
ments to a larger figure like 5(X). Hitting 
Ctrl-F invokes a dialog that fills the input 
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list with equispaced points. After escaping 
out of the dive, you'll have to indicate that 
X and y are output lists and then dive into 
them to indicate that they should also have 
500 points. Choosing the Solve key then 
fills the X and y lists with their values as ( 
varies. You must then invoke your sixth 
window; the graph sheet where you enter 
the variables to be graphed and their 
ranges. Finally, press FIO to display the 
graph. Compare that with the simple pro- 
cedure described in the MalhCAD review! 

In Formula/One's (and TK! Solver 
Plus's) defense, it should be pointed out 
that while this is complicated, it isn't much 
harder to deal with a situation where x and 
y are only implicit equations of t — that is, 
given by solving f(jr.()=0. Out of ail the 
programs we reviewed, only Form- 
ulaJOne and TK! Solver Plus can handle 
such a problem relatively easily. 

Formula/One has a few enhancements 
over TK! Solver Plus: its pull-down menus 
are slick, and it has lovely mouse support. 
And unlike TK! Solver Plus, it supports la- 
ser printers. In other respects, though, it 
cannot compare with TK! Solver Plus. 
While FormulalOne does have several so- 
phisticated language constructs, it does not 
have real subroutines and so cannot be 
considered to have a full-fledged program- 
ming language. TK! Solver Plus comes 
with more than 100 on-disk functions and 
models compared with the 21 found in 
FormulalOne — all of a tutorial nature. 
And while its solver is strong. Formula! 
One is missing support for complex num- 
bers (expected in the next release), differ- 
ential equations, and matrices, all of which 
are available in TK! Solver Plus. The lower 
price of FormulalOne may make it attrac- 
tive to users who don't need these features, 
but they should be aware that the package 
Is less extensive and less powerful than 
TK! Solver Plus before plunking down 
their money. 


IAS 


If, when you go to a restaurant, you 
enjoy the ordering more than the eating 
(one way to tell if you're a fan of menus), 
you'll like IAS, $249 from Analysis Tech- 


nology. The most distinctive feature of 
Version 1 .91 is an interface heavily depen- 
dent on menus and prompted dialogs. 

If you want to study a damped sinusoid 
in another program, typically you type in 

ffx) := exp(-j:)*sin(jc) 

To do the same with IAS (short for In- 
teractive Analysis System), starting at the 
main menu, you must choose successive 
submenus called Generate Function. 
Function Menu, and Periodic Functions 
until you arrive at Sine. Picking it, you 
find a dialog asking you to specify the 
number of points, amplitude, frequency, 
and phase of the sine and also the interval 
on which you want it stored. When you’ve 
answered all the questions, the appropriate 
sine values will be stored in IAS's array 1 . 
Returning to the main menu, you must go 
down another menu tree to interchange ar- 
rays 1 and 2, and then down the Generate 
Function Submenu tree to produce the ex- 
ponential. Finally, a third menu traversal is 
required to multiply array 1 by array 2. 
Some may find this approach attractive, 
but others are certain to find it tedious. 

There are several shortcuts available: 
each of the hundred menu items has its 
own unique two-letter code, and you can 
bypass menu layers by directly entering 
the codes you want. You can also assign 
up to ten frequently used two-letter codes 
to function keys, but be forewarned that all 
that appears on the function key menu thus 
generated are those two-letter codes. It 
hardly helps matters that the manual has no 
index, and there is no on-line help. 

It is unfortunate that IAS's user inter- 
face is such a burden, becau.se there is 
much to like about the program. Its graph- 
ing features are very good. You can dis- 
play several functions on the same plot or 
alternatively shrink the size of graphs and 
arrange several on one screen. TTie pro- 
gram gives you access to a large number of 
functions anddistributions, including non- 
standard ones such as Hermite polynomi- 
als and Fermi-Dirac distributions. While 
IAS does not have its own programming 
language, you can add user-written exter- 
nal programs to the IAS menu. 

"ITie hard disk needs of this program are 
quite awesome. It takes up more than 


rr FACT 
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IAS, Version 1.91 
Analysis 
Technology Co. 

3914 Miami Rd.. 

#311 

Cincinnati. OH 45227 
(513)561-1100 
list Price: $249 
Requires: 512K RAM. hard disk wiih 3MB. 
IX)S 3.0 or later. Math coprocesseir optional . 
In Short: IAS has a large nuntber ol features 
with an interlace made awkward by k>Ls of 
menus. Its graphics are especially strong. 

Not copy protected. 

CIRCLE 618 ON ftEADER SERVICE CARO 


2.2MB, plus another 5(X)K of memory for 
temporary files that it makes each time it 
loads. Despite its mammoth size, as in No- 
ah's ark, many things are limited to two: 
you can have only two functions, two ma- 
trices, and two vectors active at any time, 
so you will need to do a lot of reentry or 
saving/recalling from disk. Because of its 
size, the program is slow to load. While 
you are using it, it often pauses, with the 
disk light going on. 

The program’s error-trapping facilities 
are rather poor. When it was loaded with 
insufficient memoty, the disk light went 
on and stayed on until the PC was reboot- 
ed. When a filename wasn’t filled in at a 
prompt, the software responded inelegant- 
ly with something that looked like a com- 
piler error message on the middle of the 
screen. Also, IAS is distributed with a copy 
of Microsoft’s mouse menu program (dat- 
ed 1983) and a compiled menu definition 
file. Using the latest mouse driver, we 
were unable to load this menu and use the 
mouse without crashing (we tried using 
both the outdated MENU.COM included 
with IAS as well as the one that comes with 
the Microsoft mouse). 

The program comes with three disks of 
GSS graphics drivers, so you can use a 
wide array of display and printer hard- 
ware. Unfortunately, the program’s Print 
command is nothing more than a print 
screen dump, so all your graphical print- 
outs include the on-screen menus. The 
program can export graphs into a standard 
graphical format for importing into desk- 
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top publishing programs, an option that I 
wish more math toolboxes supplied. 

While there is a lot in IAS to admire, 
there are too many things that just don’t 
click. 



^^UtothCAD 


wBilling it as a “mathematical scratch- 
pad,” MalhCAD's maker, MathSoft, em- 
phasizes that the package is not for serious 
number-crunching since it lacks extensive 
language support. But if it weren't for that 
lack and its inability to produce three-di- 
mensional plots. Version 2.0 would offer 
everything you have dreamed of in a math- 
ematical toolbox. 

Of all the math toolkit programs, $349 
MathCAD has the most attractive and nat- 
ural interface. You can invoke commands 
from menus, a command line, or function 
keys, so you’ll find a comfortable mode of 
operation no matter what your taste. The 
weakest point in its interface is that the 
help is not context sensitive and is not 
available from certain menu items. 


FACT 
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MalhCAD, 

Version 2.0 
MathSoft Inc. 

I Kendall Sq. 

Cambridge. MA 
02139 

180015284223 
(617)577-1017 (in Mass.) 

LLsI Price: $349 

Requires: 5I2K RAM. graphics monitor 
(compatible with CGA. EGA. VGA. Hercu- 
les, T5 1 00. and AT&T 6300 monittHS). 

IX)S 2.0 or later. Math coprocessor optional. 
In Short: MathCAD is a supeih electmnic 
scratchpad. It doesn't have the programma- 
bility for real number crunching , but other 
than that it has it all: equation solving, matri- 
ces, curve fitting, FFTs. and so on. The 
graphical interface makes for slow scrolling 
but is easy to use. Not copy protected. 

Additional products: Ath-ancrd Mathe- 
matics Application Pack, $55: Statistics Ap- 
plication Pack /, $59; Statistics Application 
Pack II, $69; both statistics packs. $99. 
CIRCLE 617 ON READER SfRyiCE CAflP 



The program runs entirely in graphics 
mode. It displays integrals that look like 
the ones you draw on paper, so you’ll im- 
mediately know where to place the param- 
eters and you won’t need to consult the 
manual to figure out which parameters are 
which. It is hue that the keys for most sym- 
bols are arbitrary — for example, you use 
“&” to get an integral — and I wish they 
could be redefined, but once you leam 
them, you’re OK, 

MalhCAD is blessed with a plethora of 
functions, including some esoteric ones 
like spline fits. It can solve simultaneous 
equations and plot several functions, even 
parametric or log plots. And it’s all easy to 
do. To plot one ftinction against another, 
define the functions, hit "@” to get a 
“plot region,” and fill in the names of the 
functions on the axes and the limits. Math- 
Soft has recently released a toolbox of add- 
on worksheets that fill in some of the few 
gaps, like its lack of a function to find the 
eigenvalues of a matrix. 

MathCAD's Achilles’ heel is speed. On 
an informal performance test I did sum- 
ming the first 8,000 inverse squares, 
MalhCAD took almost 20 times as long as 
a compiled Turbo Pascal program while 
the sp^ champ. Gauss, took only I'/z 
times as long. In addition, the graphics 
m(3de makes for slow scrolling, a problem 
exacerbated by the program’s default 
mode of recalculating formulas as they 
scroll into view. On a 386 system with fast 
VGA, you may not find the speed a prob- 
lem, but on an XT with CGA you will. 
Overall, the ease of setting up a problem in 
MathCAD makes solving problems sim- 
pler than in competing programs, even on 
an XT with CGA. Despite this, problem 
solving may feel slower because in Malh- 
CAD you’ll spend the extra time looking at 
a Wait message, while in another program 
you’ll spend the extra time thinking about 
how to translate the program into some ar- 
cane syntax. 

MathCAD has support for 25 printers 
and for HPGL plotters. The plots that the 
the program produces are informative, but 
they do not have the presentation quality 
that those of some other programs have. 
MathSoft offers toll-free support. 

You may occasionally rant at the slow 
scrolling, but you’ll find MalhCAD a pow- 
erful, pleasant tool. 


“ Point Five" “ 

^^Poinl Five, $295 from Pacific Crest 
Software, is what you’d expect to get if 
you mated APL with a spreadsheet, then 
examined their offspring while it was a 
teenager. Version 1 reminds you of a teen- 
ager because it shows occasional flashes of 
power while it so often remains awkward 
and gangly. 

Since it has a multiline editor with ac- 
cess to what has scrolled off the screen, it 
resembles APL’s interactive mode, but 
without the funny symbols. It goes one 
step further than the APL interface in that it 
segregates the output on a separate part of 
the screen. Its likeness to a spreadsheet is 
based on the fact that tables are central to 
what it does. By combining tables in a for- 
mula, you can do things that one might do 
less easily in a spreadsheet. In this respect, 
the program is reminiscent of Javelin, al- 
though not carried out as thoroughly. Un- 
like either APL or a spreadsheet, however. 
Point Five uses mathematical and financial 
formulas as its mode of manipulation. 

Point Five offers an array of probabilis- 
tic and statistical functions, like Poisson 
distributions and chi-square functions. . Its 
strong suit is its handling of data, and it 
features a large number of ways to manip- 
ulate two-dimensional arrays. While the 
range of functions it offers makes it suit- 
able for certain kinds of statistical model- 


ri.- FACT 
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Point Five, 

Version 1 
Pacific Cresi 
Software 

887 NW Grant Ave. 

Corvallis. OR 97330 
(503) 754-1067 
List Price: $295 ; Statistical Applications . 
$75. 

Requires: 256K RAM, DOS 2.0 or later. 
Separate 8087 and non-8087 versions are in- 
cluded. 

In Short: Point Five manipulates fundamen- 
tal objecLs such as tables of data, arrays, and 
matrices. Interesting first version, but rather 
scant in functionality. Not c(^y protected. 
CIRCLE 614 ON READER SERVICE CARD 
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“TheOataworld2B6[12MHz}ATcompattbia...(is]... 
thftfaatast machine of the nine tested in that review 
(July1988].*’ (September 27. 1988). 

and 

... speedand excellent compatibility... hundreds of 
doilars loss expensive than other AT compatible. 


EDITOR’S 

CHOICE 


NOW! 
20MHz 286 
SI = 22.5 


“Marvelously Cheap, powerful 
alternative ... outperformed the 
other 286’s ...” 

(October 11, 1988) 


Portacomp II 

S0286 running at 8/12Mhz. 0/1 wait state 
Phoenix BIOS sid. (Award BIOS opt.) 

5 12KB of RAM. expandable to 1MB on board 
Socket for 80287^. .10 
Real-time clock with battery backup 
1.44MB 3.5" floppy disk drive 
20MB. 39ms, self-parking hard drive 
102'kcy keyboard with "click" 

Supertwist backlit LCD. 640x400 res. 
RGB/monochromc output port 
Weighs under 20 1 hi. 

1.2MR external floppy drive opt. 

Carrying case available 


DATA-286 12MHz 

80286 running at 8/12Mh7..0/] wait state 
Phoenix BIOS std. (Award BIOS opt.) 

512KB of RAM. expandable to. I MB on board 

Socket for 80287-8, -10 

200W power supply 

Real-time clock with battery backup 

1.2MB floppy disk drive 

noppy/hard disk controller 

(l:i interleave controllers available) 

101-key keyboard with "click” 

Mono card w/parallel port (720x348) 

'rn. monitor with lilt/swivel base 


DATA-286 20MHz 

80386 running at 10/20Mhz 
AWARD BIOS std. 

1 MB of RAM. exp. to 2MB on board 

RMS 4.0 support for memory over 1MB 

Socket for 80287 

200W power supply 

Real-time clock with battery backup 

1.2MB floppy disk drive 

1:1 interleave floppy/harddisk controller 

101-key keyboard with "click" 

Mono card w/parallel port (720x348) 
TIT. monitor with tilt/swivel base 




1 • f 

1 ■ 1 

1 ■ 1 

1 * i 




A 


$1195 


$1975 


$1555 


COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 



Datawortd Keyboard 

101-key enhanced layout 
l.-shaped large return key 
Integrated dust cover (paper rest) 


Portacomp 1 

80286 8/12Mll7.,Q/l wail 
Phoenix BIOS std. (Award opt.) 
S12KRAM (exp. lol.MB) 

200W power supply 
1 .2MR 5.25" floppy drive 
20MB hard disk drive 
Supertwist backlit L('D 
ROB output port 
5 expansion slots 
1 parallel, 2 serial pons $1875 


DATA-386 

4.77/6/8/I6MHZ (20MHz opt.) 
IMBofRAM.exp. to 10MB 
Phoenix RIOS std. (Award opt.) 
220W power supply 
1.2MB floppy disk drive 
Floppy/hard disk controller 
101-key keyboard with "click* 

Five 16 and two 8-hil slots 
Mono card and monitor $1995 


Vertical Case 

Front panel on/off switch 
220W power supply 
6 half-height drive hays 
Dimensions: 16 3/4'(D) x 

7 3/8"(W) X 25 5/8"{H) 
Available for 286-/386- models 


'I Prices subject to change. No charge for credit card, check. C.O.D. 30 day moneyback guarantee (Shipping charges non-refundable). 


] Dealer/ overseas Inquiries welcome 

I In-Calif. 1-800-722-7734 INFO: (213) 695-3777 
) Out-Calif. 1-800-722-7702 TECH: (213) 699-8250 

A Monday through Friday, 7 A.M. to 6 P.M. Saturday 9 A.M. to 3 P.M. PST. 3733 San Gabriel River Parkway, Pico Rivera. CA 90660*1495 
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ing, its data-handling capabilities could 
make it useful in the analysis of experi- 
mental or financial data. 

The notion of a user-defined function 
simply doesn't exist in Poim Five. Since 
the program uses vectors, you can describe 
a single function by forming the vector of 
its values at some regular grid of values. 
By replaeing a function by a vector, you 
can formulate many problems that you’d 
want to solve with a math toolbox, albeit 
by an unorthodox viewpoint. This use of 
vectors will suffice for operations such as 
taking integrals, but because the program 
lacks the ability to compose functions, its 
usefulness for certain kinds of mathemati- 
cal modeling is limited. 

It will do graphs, but only in a half- 
hearted way: the screen resolution is CGA 
and it will print only a copy of the screen, 
although it does come with drivers for laser 
printers. Additionally, its command struc- 
ture is rather awkward. Many commands 
have long names that you must type out in 
full to multiply matrices. 

Point Five is an interesting first version 
that will appeal to some because of its 
eclectic mix of tables, mathematical func- 
tions. financial procedures, and statistical 
tools, but I'm going to wait for Version 2. 


The Scientific Wheel 
The Professional Wheel 


wThe two words that best describe Da- 
lin’s The Professional Wheel and The Sci- 
entific Wheel programs are “simple" and 
“limited." Both packages, which are 
priced at $99 and $69 respectively ($139 
for both), ate highly modularized. The Sci- 
entific Wheel. Version 1.1, consists of a 
"function analysis” program, plus resi- 
dent and nonresident versions of a program 
that includes the Unit Conversion and Cal- 
culation Processor modules. The Profes- 
sional Wheel, Version 1.1, has four pro- 
grams: an advanced, nonresident version 
of Unit Conversion, a statistical analysis 
module, and two modules that together 
form an advanced version of the Calcula- 
tion Processor. 

The different modules within each pro- 



Dalininc. 

PO Box 33308 
Granada Hills, CA 
91344 

(818)360-7058 


The Professional Wheel, Version 1.1 
LislPrk*:$99 

Requires: 432K RAM, DOS 2.0 or later. 

The Sdent^ Wheel, \eT^on 1.1 
Usl Price: S69; SI 39 for both. 

Requires: 256K RAM, DOS 2.0 or later. 
In Short: These packages are limited in 
scope but easy to use — a real bargain. Not 
copy protected. 

CinaE St a on READER SERVICE CARD 


gram are mostly unrelated. They do share 
some command keys and can be accessed 
from a common menu, but they do not 
share data, nor can you trdn,sfer informa- 
tion from one to another. Other inconve- 
niences: the resident modules take up a 
whopping 160K. and you cannot change 
the hotkey assignment from Alt-= , 

The Calculation Processor is a formula 
calculator similar to the one found in Side- 
Kick Plus', you can type in an expression 
involving the functions that the calculator 
understands (factorials, trigonometric and 
hyperbolic functions), and it will report the 
answer. While the functional analysis 
module understands integrals and deriva- 
tives, the Calculation Processor does not. 
It goes somewhat beyond the SideKick 
Plus calculator in allowing the definition 
of functions that you can refer to in calcu- 
lations. It also has the added ability to cal- 
culate in feet/inches and in degrees/min- 
utes/seconds. The advanced version of the 
Calculation Processor included with The 
Professional Wheel allows you to save 
files of calculation to disk with comments 
and then to print out these files. 

The Unit Conversion modules are sim- 
ple and elegant . Choose up to four of a giv- 
en type of unit the program understands: 
feet, miles, meters, and nautical miles, for 
instance, can be chosen from the lengths 
unit. When you type a number in the feet 
column, for example, it is converted to the 
corresponding measurements in the other 
columns. The extended Unit Conversion 


module that comes with the program han- 
dles 14 types of units to the 6 available in 
The Scientific Wheel. The advanced ver- 
sion offers more choices within the 6 types 
of units both share: for example, 22 units 
of length vs. 10. 

The Professional Wheel's statistical 
analysis module is limited to 200 data pairs 
that you must enter manually. While you 
can save data in a special Wheels file for- 
mat, it lacks an import feature to bring data 
in from other programs. Despite this short- 
coming. the wide variety of tools available 
for data analysis makes this one of the pro- 
gram’s strongest modules. Included are 
frequency analysis, linear and nonlinear 
curve fitting, and comparisons with ideal- 
ized probabilistic distributions. 

My favorite module is The Scientific 
Wheel's function analysis. You can define 
a function of one variable, provided the 
formula is no longer than 38 characters. 
Hitting a single key will then report all the 
zeros, local maxima and minima within a 
chosen range of variables. Other keys al- 
low you to compute integrals and numeri- 
cal derivatives. 

The help is limited. It consists of little 
more than information about the function- 
key menu assignments that are already list- 
ed at the bottom of the screen. But for the 
most part, the program is so simple that 
you won’t need serious help too often. 
That’s lucky, since repeated phone calls to 
technical support over a 3-week period 
didn’t get us any. Even the statistical mod- 
ule isn’t very complex, although it offers 
enough features to make you read the man- 
ual. 

The programs’ simplicity carries 
through to formula entry. While most pro- 
grams would force you to write 2*sin(3), 
the Wheels understand 2sin3. If your needs 
are few and your budget is limited, these 
programs are worth a further look. 


SolvelT 


wlf you’ve grown up with Hewlett- 
Packard calculators and enjoy working 
with a mouse, you may just love SolvelT, 
Version 3.45. Featuring a user interface 
based on the metaphor of a programmable 
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SolvelT, 

Version 3.45 
Structured Scientific 
Software 
1509 Queen 
Avc, SW 
Albany. OR 97321 
(503)926-8599- 
List Price: $129 
Requires: 5 1 2K RAM. DOS 2.0 or later. 
Math copnxessw optional; nxxise optional 
but highly recommended. 

In Short: SolvelT is ba-sed on the look and 
feel of an HP programmable calculator with 
graphs, differential equation solving, and 
data analysis. Not copy i^ilected. 

CiP>CuE6120NR£ADERS£R*/lCECAR0 


reverse Polish calculator. Structured Sci- 
entiric Software’s $I29 SolvelT works 
with a stack of 12 numbers, with the most 
recently used six visible on the screen. 

Besides the number stack, there are two 
arrays of 40 functions that appear on the 
So/ve/7 screen. In direct mode, these func- 
tions act on the top one or two elements of 
the stack. You ch<x)se the one you want by 
using a mouse to click its name on-screen. 
You can use arrow keys and the Enter key, 
but a mouse is recommended. 

The built-in functions include not only 
the standard ones but eight kinds of Bessel 
functions and ten functions related to prob- 
ability and statistics. You can define func- 
tions and save them in files, or even place 
them in user-defined menus. You can im- 
port data sets of up to 256 pairs and do a 
statistical analysis including curve fitting. 

While its programmability is not as ex- 
tensive as that of the six powerhouses, this 
product has a more powerful programming 
language than any of the packages that we 
identify as not having extensive languages: 
you can pause the program for the user to 
enter a number, call subroutines, and 
branch on a number of conditions involv- 
ing the top number in the stack — even on a 
comparison with a constant stored In one 
of the 2,000 memory addresses. The pro- 
gram computes integrals, and you can pro- 
gram it to compute multiple integrals over 
nonrectangular regions. 

SolvelT does have its limitations. It has 
no matrix support. You can solve ordinary 


differential equations, but only with a sin- 
gle function. The program will find solu- 
tions of a single nonlinear equation involv- 
ing a single variable, but only using one 
equation and one real variable. While it in- 
cludes context-sensitive prompts, the pro- 
gram offers no comprehensive on-line 
help. It will graph a function defined by a 
program, but only at CGA resolution and 
only a single function. 

The weakest aspect of the program is 
the tedious process you go through to de- 
fine a function. You can’t write something 
like f(x) = jr* + X - I; instead you must 
write a little program that first stores x in a 
memory, then recalls it for successive op- 
erations. You can’t just type in the word 
store — you need to click on it with a 
mouse or hit the right function key. And it 
is remarkable that except when used to en- 
ter the names of files, the letter keys have 
no effect in this program! 

This program could be a real winner if it 


SolvelTs user 


interface is 


based on a 


reverse Poiish 


caicuiator. 


made it easier to define functions and write 
programs. As it is, you’ll wish your key- 
board looked like that of an HP calculator. 



^fTekcalc, $95 from BV Engineering 
Professional Software, consists of three 
components: a scientific calculator teamed 
with a graphing program and supplement- 
ed with a statistical analysis module. Each 
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Tekcalc, 

Veniion 2.0 
BV tnginecring Pro- 
fessional Software 
2023 Chicago Ave. . 

Suite B 13 

Riverside. CA 92507 
(714)781-0252 
List l*rice: $95 
Requires: 256K RAM, DOS 2.0of laier.Se- 
paralc 8087 and non-8087 versions are in- 
cluded. 

In Short: Tekcalc includes separate calcula- 
tor. graphing, and statistical modules. Its in- 
expensive and easy to use. but limited in 
functionality Not copy pixuectcd. 
OflCi-EStlOt-lRaADERSEBVtCECARD ~ 



of Version 2.0’s three components is inde- 
pendent, though linked tfuough a main 
menu. While each is spare, they are all so 
easy to use that you may not need to crack 
the manual. 

Tekcalc's calculator is line oriented. It 
gives you up to 66 lines in which to type 
expressions of up to 54 characters. It has a 
number of built-in functions, though they 
are limited to not much more than the basic 
hyperbolic and trigonometric functions in 
re^ and complex versions. After you’ve 
typed in your expressions, pressing Enter 
displays the answer in a separate column; 
if necessary, you can go back and edit any 
line. The basic format resembles that of the 
Calculation Processor in the Scientific 
Wheel and Professional Wheel programs. 

The graph module will plot a single 
function, either normal or parametric. The 
graph quality is poor, even taking into ac- 
count that it is done only in CGA resolu- 
tion on-screen and only on an Epson dot 
matrix printer. 

The statistics part of the program is the 
most impressive. It will handle up to 512 
data points that you can import from an 
ASCII file or spreadsheet .PRN file. It will 
do standard deviation, mean, linear regres- 
sion, and 1 1 kinds of curve fits. You can 
graph the curve fits of the data. 

This program has considerable overlap 
with Scientific Wheel and Professional 
Wheel, which have more features and are 
therefore a better bargain . 
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Formula 'One splits the screen into separate windows. 



With MathCAD, integrals look like integrals. The 
commands are invoked from pull-down menus. 


Ml— •xril) 

2.7182818 

N2— lMf>Hy(lNI8, . 11125,38, 12) 
9.6I*M1 

882— 25* lo4i>My(i88M. . 11125,38.12) 
2.4I*M3 

M3-11ubUI(4..3) 

8.2481888 

8.41158N 

8.26458M 

8.87S6M8 

8.M8l8e8 


•■rd) 

25* lo«*p«y( leeM. . 11125.38, 12) 
kiMBUI(4..3) 


nga:995-'895 Arrcns C«rt-orr ItcrOR C«lc-M rrst-orfl 


Point Five uses the lower half of the screen for 
command entry. It even lets you recover commands for 
edKing and reentry. The upper part of the screen shows 
output. 



DCLCrE 


SotvefT defines the polynomial x*3-x'‘2 + X-1. 
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Curve graphs the functions F(x) and F(F(x)). 


Gauss’s presentation graphics are lovely. This is a 
graph of the function sin(r). 


Three^imensionai and contour graphs such as these 
can be produced in either Asysf or 4sy$fant. 



Even a simple torus looks grand with MathGraf. 



Matlab’s graphics are outstanding. This is a graph of 
the function sln(r)/r. 



rjUp Ust topic intex FI Qall 

Injnit — Ou 

STATUS rieU 

X 5 

•how the tUtw of tho Mrithle «nd My be 

■ 1 2 

titad for clwinfliig the sUtus. The <lefMit it 
blAtk. A > cynbol indicates that the eari* 
able is invoiwd in an error condition. 

SEUCTINC options: 

Uith the onrtor in the Status field, type the 
first letter of tho option you wet to apply: 

- RULt 

1 ' current wlae will be atsifned at Input 

U 

(ayuinaletit to enterinp that Mine In the 


Input field) 

x*ys3 

0 - current Mine ulll appear la the Output 
field 

t - blanks the Input or Output field 

C * current Mine ulII be assiynod as a puets 
(this is a topple nulUh) 

hlatad Topics n mi ■ i i i ui 

jrtirtlhniTHi 

n Itolp t'i uwai lii 


TK! Solver Plus's context*sensitive on-line help 
is outstanding. 
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We have one 
thing to say to 
the people who 
keep getting 
personal about 
PROCOMM PLUS, 

‘•Right now, PROCOMM PLUS is 
the definitive teiecom program 
and the one I personaily use 
and recommend" 

John C. Dvorak, 
columnist, PC Magazine 

People who review software have 
a very tough job. They see hundreds 
of new programs every week. But 
the ones who hove seen the new 
PROCOMM PLUS communications 
software are doing more than writing 
rave reviews about it. Th^te getting 
personal. They're using it at work and 
at home. 

Maybe it's because PROCOMM 
PLUS is SO easy to use it's "intuitive:' 

Or perhaps it's because PROCOMM 
PLUS has an extremely powerful script 
command language, context sensi- 
tive heip, 16 terminal emulations 
withkeyboord re-mopping, 12iile 
transfer protocols, a tully-dutomated 
dialing directory, and advanced host 
mode with electronic nrail. 

But one thing is for certain. It 
PROCOMM PLUS is the personal choice 
of the people who review software, 
you can be sure that procomm plus 
is right for you. 

It's time you got personal about 

procomm plus. Ask for procomm 

PLUS at a dealer near you. Or, call 
314-474-B461. 


Thank You. 
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Asyst 


wLike its little brother AsyWaW (also re- 
viewed here), Asyst Software Technol- 
ogies’ $1,695 Asyst is best used as a data 
analysis tool. It has excellent graphics and 
even more links to special data acquisition 
hardware than doesAsystanl. An extensive 
programming language gives Version 2. 1 
a considerable amount of flexibility and 
ability. For instance, you can design your 
own screen layout for graphs by splitting 
the screen into windows with any locations 
you like. 

Individual commands called words — 
which are usually descriptive, like 
“load.overlay”— form the basis of the 
language. Some words are built-in; others 
come in overlays that you can load into the 
program; you can also write programs to 
add your own words to the vocabulary. 
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Asyst, Version 2.1 
Asyst Software 
Technologies 
100 Corporate 
Woods 
Rix;hester. NY 14623 
(716)272-0070 

List Price: SI.69S for iTKxlules I and2in- 
duding grajiritics. data analysis. RS-232; 
$2,295 for complete package (modules 1-4), 
Different module combinations available: ac- 
ademic and quantity discounts. 

Requires: 5 1 2K RAM (640K recommend- 
ed). math coprocessor, parallel port, graphics 
card. [X)S 2.0 or later. 

In Short: Asyst has superb graphics and fine 
data analysis tools including a powerful 
Forth-like language. Its reverse Polish nota- 
tion syntax will be difficult for some. Copy 
protected with parallel port block. 
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Asyst maintains three separate stacks; one 
of previous commands, one of strings, and 
one of numbers. Words typically act by 
pulling numbers out of the stack, operating 
on them, and then placing results back on 
the stack. For example, the word "-t-” 
takes the top two numbers of the stack and 
places the sum back on the stack. Since 
words can be strung together and numbers 
can be placed alone on top of the stack, the 
familiar reverse Polish syntax results, so 
that 23-1- would place 5 on the stack. 

The potential difficulty for most users is 
that since Asyst was written in Forth, its 
programming language also uses Forth’s 
reverse Polish notation. Hence a loop to 
sum the first 8,(XX) inverse squares, which 
in Pascal would read 

for I = 1 to 8000 do sum := sum -I - 1 
becomes , 

8001 1 do i -2. ** sum -1- sum := loop; 
in the Asyjr language. Likewise, “ifathen 
b else c” becomes “a if b else c then”. 
Forth you speak if, this like may you, else 
it a problem may be then. Personally, I 
think many people will have trouble learn- 
ing to program in Asyst. 

To add to the shortcomings of the lan- 
guage, it is not very intelligent about data 
types. In most modem languages, integer 
expressions are automatically turned into 
re^s so that 2'^ becomes .25 — but not in 
Asyst, which rounds all integer expres- 
sions down to 0. 'That’s why in the above 
example, “8001 1 do”, you’ll find a peri- 
od after the 2 to force Asyst to interpret it as 
a real number. I always thought that com- 
puters were supposed to handle these 
things for me. 

Asyst Software Technologies’ support 
policies could use some improvement as 
well. When you pay $1 ,700 for a product, 
you don’t expect to find that you’ll have to 
pay extra for support after the first 60 days, 
nor that you’ll have to cope with copy pro- 
tection. 
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It’s too bad that Asysl has these short- 
comings, since there is much to like about 
it. Besides being able to recall previous 
commands, you can start a command and 
hit a single key to get a pop-up window of 
the possible ways to complete it. Just as 
important, the program modules fit togeth- 
er well , and overall , it has a lot of function- 
ality and power. The documentation is 
clear, although overwhelming: including 
the documentation for the data hardware 
modules (that we did not review), it takes 
up more than a cubic foot of space. 

If your needs are heavily oriented to- 
ward data analysis — especially if you have 
a supported data acquisition board and 
you’d like to import data from it directly 
into your toolbox — Asysl may be the best 
choice for you. 


Curve 

Curve Systems International’s $99 of- 
fering in the math toolkit market should 
have been called Series rather than Curve. 
Version 1 .02’s approach to the representa- 
tion of functions is a unique and fascinat- 
ing one that should appeal to theoretical 
physicists and mathematicians alike. In the 
other packages reviewed, functions are 
represented in one of two ways: either by 
an explicit algorithm (functions defined as 
programs), or by the values of the function 
at a closely spaced set of points (functions 
as arrays). Curve instead represents a func- 
tion by a power series about a point — or, 
more precisely, by the first 60 terms of 
such a series. This forces one to think of 
the functions themselves, rather than of 
their values, as the basic objects. 

Operations on the level of functions be- 
come especially natural in this framework. 
Curve, out of all the programs reviewed, is 
the only one that will deal with functional 
inverses. And the composition of func- 
tions, which is awkward in a program like 
Asystant, is easy here. 

Curve has to cope with the fact that 
power series often have limited regions of 
convergence, making for potential diffi- 
culties when you want to get out numbers. 
For example, the power series for f(x) = 
1/(1 +3?) will theoretically converge only 


if X is smaller than 1 . Curve takes a conser- 
vative point of view and actually warns 
you of possible errors if x is larger than 
0.27. If Curve stopped there, it would be 
unacceptable, but it has a set of continued 


fraction approximation methods that allow 
for numerical evaluation in most cases. 
There aren’t many rigorous mathematical 
theorems justifying continued fraction ap- 
proximation, but it is known to work re- 
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FACT 
FILE 

Curve. Version 1 .02 
Curve Sysicms 
Iniemutionul 
747 Moreoi) Ave. 

Li>s Angeles. CA 
9(XW9 

(2 1 3). *>5 1 -669.*? 

Lisl Price: $99 
Requires: 5I2K RAM {64()K RAM with 
help screens), graphics card. DOS 2.1) or lat- 
er. Math a»prix:es-sor optional hut highly rec- 
ommended 

In Short: Curve is a unique power scries/ra- 
lional approxinution approach to malhemuti- 
caJ pn>hlcms. ITw user interface isn't all that 
it could be. and other computer-related as- 
pects of the program need work as well. Not 
copy protected. 
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markably well. 

By combining this strategy with a flexi- 
ble programming language and simple but 
productive graphical tools. Curve can ef- 
fectively deal with a number of problems. 
While many other programs force you to 
switch back and forth between graphics 
and text mode, Cunv makes graphic tools 
more accessible in graphics mode by de- 
voting half the sereen to plots and half to 
formulas. 

For what Curve is designed to do, it is 
very powerful. However, it has a very spe- 
cific focus and is limited to scalars and to 
functions of one variable. And while its 
underlying philosophy is sound, the imple- 
mentation of certain features leaves a lot to 
be desired. Help is not accessed directly, 
but via SmariKey macros that have prob- 
lems working in some graphics modes. 
You can edit only using the Backspace 
key, and you cannot recall previously is- 
sued commands; your only choice is to re- 
type them. The on-screen design is less 
than attractive: text display is only 40 col- 
umns wide, and output is wrapped to the 
next line without any attention to where 
words or numbers end. 

Curve uses case-sensitive words in a 
way that drove me batty. For instance, if 
you defined Y first, it would accept 


F = Sin(X) 


but would respond to 

F = sin(Y) 

with “I’m sorry, but I am confused by 
‘X’’’. After a few of those messages, 1 
didn't feel like being as polite to the pttr- 
gram as it was to me! 

While I had no problem running Curve 
on a machine with a true-blue EGA card, it 
refused to run in graphies mode on my 
Genoa EGA clone. When I asked it to find 
the functional inverse of 1/(1 admit- 
tedly an impossible task, it gave an error 
message but then proceeded to crash. The 
publisher has promised to fix these prob- 
lems. 

Despite these problems. Curve is an in- 
triguing, aggressively priced product wor- 
thy of consideration. 


Gauss 


Aptech Systems’ Gauss is a powerful 
matrix-ba.sed language. Version 2.0 boasts 
the most machine-level hooks of any of the 
mathematical toolbox^ reviewed, offer- 
ing access to items like the amount of free 
di.sk space and the current date, both of 
which can be useful when writing data to 
disk. It also has a broad array of built-in 
functions including matrix manipulation, 
sorting, and statistics. However, it handles 
complex matrices and numbers in an awk- 
ward way: you must distinguish between 
real and complex numbers and use special 
versions of functions on the complex quan- 
tities. 

In our informal time tests, the $395 pro- 
gram proved itself to be the speediest at 
computation, often almost as fast as com- 
piled Turbo Pascal code. You can arrange 
to autoload commonly used functions that 
you've built; once loaded, the function is 
compiled not into machine code but into an 
efficient pseudo-code. If you type in a 
function name that it doesn’t already 
know, “foo” for example, it will search 
on-disk for a file called foo.g; if it isn’t 
found, it will search in various function li- 
braries. Because of the disk search, the ini- 
tial call to a function can be slow, but later 
calls will be very fast. 


Gauss has two levels of graphics: quick 
plots and lovely presentation-quality 
mode. In the latter mode, it supports only 
half-page graphics on HP-compatible la- 
sers, even if you have sufficient memory 
for a whole page of graphics. Unfortunate- 
ly, the program only supports VGA at 
EGA resolution. 

You can invoke your own editor from 
inside Gauss or use the built-in program- 
mer’s editor that is patterned after the well- 
known Brief programmer’s editor, al- 
though it lacks the latter’s macros or undo 
feature. You also have a full-screen editor 
for issuing commands, but it is limited to 
displaying the current screen of commands 
and one previous screen. Particularly 
when the output of some functions causes 
commands to roll off the screen, you’ll 
wish more commands were retrievable. 
While you can cut a block of commands to 
a buffer for later recall and edit, you’ll 
wish there were more than one buffer 
available. Luckily, it is easy to reissue 
commands. 

The matrix editor could be better de- 
signed: it does not give you a spreadsheet 
view of the matrix but only the matrix 
forced into a vertical array. 

If you have an 80286 or 80386 ma- 
chine, for a $3 fee Aptech will supply a 
version that makes special use of the pro- 
cessor. Unlike Mallab and APL*Plus II, 
the 80386 version does not yet exploit the 


FACT 
HSa FILE 

Gauss, Version 2.0 
Aptech Systems Inc. 

261SO 196lh PI. SE 
Kent, WA 98012 
(206) 631-6679 
List Price: $395 
Requires: 64()K RAM, math copnvessor. 
DOS 3.0 or later. 

In Short: The speediest and most versatile of 
the mathematical programming languages. 
Gauss has a sleep learning curve. Nim copy 
protected - 

Additional products: 286/287 and 
386/387 versions available fur a handling fee 
of $3 each; graphics conversion package (to 
GEM and ,P1C format). $30; Gauss Beautifi- 
er (pretty code printer). $50; Gaussx (econo- 
metrics shell forGoM$$). $100. 



PC MAGAZINE ■ MARCH14. 1989 
306 



large memory space or large arrays possi- 
ble on such a machine, although such a 
version is promised. I'm looking forward 
to seeing it because Gauss often bumps its 
head on the 640K barrier. When the pro- 
gram was loaded with 420K free, I was un- 
able to do an operation on an 8,000-com- 
ponent vector. Even with 500K free, I was 
unable to work with any three-dimensional 
surfaces. You’ll find that you’ll probably 
have to dump most of your resident pro- 
grams when you run Gauss to give it the 
maximum elbowroom. 

It may seem strange to fault a 700-page 
manual for being too brief, but it is. The 
reference part of the manual is clear, but 
the alphabetically ordered command refer- 
ence should be supplemented with a 
grouping by functionality; the introductory 
material is confusing, and the 1 1 -page tu- 
torial is totally inadequate. The manual 
desperately needs to show worked-out ex- 
amples of some of the program’s advanced 
features. 

It’s a shame that the manual isn’t better 
designed, since Gauss is not an easy pro- 
gram to get into in the fust place. But if 
you’re willing to make the effort, you’ll 
find it to be a powerful, flexible, and 
speedy tool. 


IMathGraf 


^^Caren Co.’s $695 MathGraf, as its 
name implies, is designed to graph mathe- 
matically defined objects. Fittingly, the 
software’s real strength lies in its graphics; 
Hercules, CGA, and EGA displays are 
supported, and you can choose from 
among 30 different fonts to label your 
graphs. I mn out of superlatives describing 
the display: simply put, MathGrafhas the 
best two- and three-dimensional screen 
output that I’ve seen in a mathematically 
oriented program, although you’ll really 
need a PostScript printer to achieve the 
same dazzling effect on paper. 

The basic objects that you’ll work with 
are one- and two-dimensional arrays. Af- 
ter any set of commands is executed, the Y 
array is displayed against its index variable 
(or variables, in the case of two-dimen- 
sional arrays). Operations are also done on 


the Y array; for example, the command 
-I- A would add the A array to the Y array 
and store the sum in Y. The set of mathe- 
matical functions that you can apply to Y is 
extensive: not only the standard ones but 


even hypergeometric functions are avail- 
able. 

With almost 1 ,(XX) arrays, as well as 
tools to move data from one array to anoth- 
er, there are no limitations in always deal- 



Aimouncing a new standard 
for quick, professional otg charts 


“Why do oreanization charts the hard 
way? Org Phis is the right tool for the job." 
Bill Hoicard, PC/Computing 10/88 
Dramatic time savings 
Just enter names. Org Plus Advanced'* 
automatically draws and spaces the boxes, 
positions the text, and precisely lays out 
the connecting lines. 

• Choose from 8 box styles and 7 chart styles 

• Add, delete, or move positions with 
several keystrokes 

■ Draws so fast, it's ideal for planning, 
budgeting, and reorganizing 

Complete flexibility 
After Org Plus Advanced automatically 
draws your chart, you can customizeit on 
screen (even if you don't have a graphics 
monitor). 


■ Electronically cut and paste 

■ Draw lines and boxes 

• Print sideways on most dot matrix 
printers 

• Chart any organizational structure with 
confidence 

You can even total numbers, position-by- 
position, up the branches of your chart. 
And you can print tabular reports like a 
phone list from the data in your chart. 


Easy to leam and use 
■ Thorough User's Guide 
• Free technical assistance by phone 
Order today, risk free. The cost is less than 


ORG PLUS ’ 

A P V A N C~r~D 


P.O. Box 7865 
Fremont, CA 94537 
Phone 415-794-6850 
30 day money back guarantee 
I want quicliL professional org charts, send me: 
n Org Plus Advanced with custom 

drawing on screen $129.95 $ 

□ Org Plus Wrsion 3.1 without 
custom drawing and sideways 

printing $79.95 $ 

Add shipping and handling $4 

In Calif, add sales tax (Org Plus 

Advanced $7.80. Org Plus $4.80) $ 


Outside US.— International Money Order or 
Credit Card only. 

□ VISA □ MasterCard □ American Express 

□ Check (US only) □ PO (US only) 

Card No 

Expires Phone 

Signature 

Name 


Total $_ 


Company_ 

Address 

City 

State 


. Zip. 


CIRCLE 496 ON READER SERVICE CARD 


PC MAGAZINE ■ MARCH 14, 1989 
307 



MATHEMATICAL TOOLBOXES 


i U ^ E D 1 T O R ’ S 
trade H O 1 C E 


• (>au.ss 
. MathCAI) 


Among the products without extern 
sive programming languages, it 
isn’t close: MalhCAD hyamile. It 
has the wide.st array of functions aiul 
an interface that is closest to a pen- 
cil and paper. Its weakness is in 
speed, hut for applications where 
the major time factor is the formula- 
tion of the problem. MathCAD's 
easy interface makes up for its slow- 
ness in scrolling and calculation. 

Among the high-end products 
with extensive programming lan- 
guage’s, the choice is more difficult. 
Asyst is well suited for those with 
data acquisition hardware if you 
can cope with the price, the copy 
protection, and the reverse Polish 
language. If your main need is 
graphical output. MalhGraf is out- 
standing. If you need Matlab'.v sig- 
nal analysis or TK ! Solver Plus ’5 
gear analysis models or links to Au- 
toCAD, these packages will add to 
your productivity . Hut for most las- 
ers the product of choice is Aptech 
Svstems’ Gauss. 


For number crunching, speed is 
a most important factor, and Gauss' 
speed is impres.sive. Its program- 
ming language has the most low-lev- 
el h(H)ks to the PC. and its set of rou- 
tines can't he beat. It offers both 
quick graphics and magnificent pre- 
sentation-quality graphics. While 
we wish it luid a decent nujtrix edi- 
tor and an option to save more than 
two .screens, its u.ser interface is as 
easy to deal with (ls any other com- 
plex piece of. software. Arul its com- 
petitive price is icing on the cake. 

Wolfram Research’s Malhema- 
lica was only in beta testing when 
this article hw.v written. While 
Malhematica doesn't luive the ease 
of use ^/MalhCAD or the speed of 
Gauss, the Iwta version vvt* looked at 
.sugge.sfs that it will .set a new .stand- 
ard for the level of mathematical 
problems that can be .studied on the 
PC. Once Malhematica is released. 
u e expect it to be a .strong contender 
in any evaluation of mathematical 
toolboxes. 


FACT 

FILE 


MaihC.raf 
Caren Co. 

12137 Midway Dr. 

Tracy. CA 95376 
(209)835-0295 

List Price: $695; network license. SI .390 
Requires: 640K RAM. DOS 2.0 or later, 
math copnxresMW (noncoproccssor version 
available). 

In Short: MuihCrafhiss a powerful language 
fw displaying gorgeous two- and three -di- 
nienskmal graphs on-screen or to PostScrij^ 
devices. Copy pi\>tected with parallel port 
blcK’k. 

Addiiitmal pnxiucts; MGWriter to com- 
bine AfflrW/m/output with text, $250; nei- 
wiirk llcensc.$500. 

CiRCLEg 180 NRE.ADERS£nviCECARD 



developing programs in order to keep track 
of the interactive commands you’re trying 
out. Command editing in interactive mode 
is limited to the usual DOS editing keys: 
F3, for example, recalls the last command. 
One of the most annoying aspects of the 
program is its copy protection. 

MalhGraf will be a difficult program to 
master, but if superb graphical output is 
your goal, it is worth the effort. 


Matlab 


ing with Y, although it can be awkward. 
Because all operations are done on the Y 
array, the interactive mode has the feel of a 
reverse Polish calculator to those relatively 
inexperienced with RPN; true fans will re- 
alize that without a stack and with mixed 
Infix and Postfix notation, MalhGraf can’t 
really qualify as one. 

Since you can issue a command to print 
an array or an array element on the screen, 
you could use this program for numerical 
analysis, but that would be awkward. 

In MalhGraf you write programs that 
the company calls macros. There are only 
two language constructs: various “if” 
statements that can branch to one of two 
macros in an if-then-else format, and the 
repeated calling of a macro. The language 
is terse — so much so that it makes APL 


seem verbose. The macro to display a to- 
rus on your screen is only three lines long, 
yet is jam-packed with roughly 30 separate 
commands. The manual could use some 
clearer introductory material and examples 
explaining the programming feature in 
more detail. On-line help would come in 
handy here as well. 

MalhGraf is a memory hog. It was the 
only program that would not run in a ma- 
chine with over 500K free and that re- 
quited me to boot with no resident pro- 
grams loaded. 

Other implementation flaws make 
working with the program something of a 
hassle. While you can write and save mac- 
ros, you cannot save sets of commands is- 
sued in interactive mode. This means 
you’ll need paper and pencil close by when 


The “Mat” in Mailab is short for ma- 
trix, not mathematics. While the Math- 
works’ $695 toolbox package offers sever- 
al nonlinear functions, its focus is on 
matrices. Version 3.Ts basic numerical 
object is a matrix; the program even treats 
a scalar as a 1-by-l matrix. If linear analy- 
sis is fundamental to your work, this pro- 
gram is the one to choose, but its support 
for topics like integration and equation 
solving is weak. 

As you would expect, Mallab's matrix 
support is outstanding. Large ariKiunts of 
data fit naturally into two-dimensional ar- 
rays (as the popularity of spreadsheets at- 
tests) and Matlab supports what it calls col- 
umn-wise darn analysis, which includes 
correlations and curve fitting. The pro- 
gram contains rather specialized tools like 
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the Schur decomposition and functions for 
dealing with signal analysis. Complex 
numbers are treated in a transparent fash- 
ion by the Mallab program so that, as long 
as you include a command like "i = sqt1(- 
1)” in your startup file, Matlab under- 
stands what sin(i) is. 

The program's interface is rather stark: 
no menus and no function keys. Instead, 
you face a “>>” prompt from which you 
must is,sue commands. There is a stack of 
previously used commands accessible 
with the Up arrow, and you can edit those 
commands. Help is available by typing in 
"help” alone or followed by a specific 
topic. 

Much of Mallab's woik is done with 
external program files. Almost 200 come 
with the package, and you can make your 
own. When you type in a function name or 
command that the program doesn’t recog- 
nize, it looks for a program file. If one is 
found, it is loaded and compiled in memo- 


ry. Henceforth in that session the file will 
be instantly available. 

Matlab does not come with a built-in 
editor to make custom program files, but 
expects you to use your own. As long as 
you have an editor, the structured language 
is rather easy to use. (If you have sufficient 
memory, you can invoke your editor di- 
rectly from the Matlab prompt since you 
can mn any DOS command by prefacing it 
with the “!” character.) 

Originally written for minicomputers, 
the prograttuning language doesn’t include 
gotos or case statements, but does offer if- 
then-else, for, and while loops. You can 
exit a loop or an entire subroutine as part of 
a conditional statement. Because of the 
program’s minicomputer origins there are 
many other platforms with compatible m- 
files, so you could debug an m-file on your 
PC and then do real number-crunching on 
a VAX or Sun. 

The program includes external files for 


solving systems of differential equations, 
though many of these are documented only 
in a read. me file — the same one that was 
there 18 months ago. Since the manual is 
looseleaf, it’s difficult to understand why 
complete documentation for this module 
hasn’t been added. 

Matlab will not solve nonlinear equa- 
tions, although you could use its minimi- 
zation module, also in the read.me file, to 
make your own equation solver. This solu- 
tion (by minimizing the sum of the squares 
of the differences of the two sides of your 
equations) is not an efficient way to solve 
equations, and informal tests showed that 
it was quite slow compared with programs 
having built-in equation solvers. It also 
does not have built-in support for integra- 
tion, and its derivative function is rather 
limited. It would be rather easy to make 
your own Simpson’s rule integration func- 
tion, and you could also improve the han- 
dling of differentiation. 


CO/SESSION 

IS THE FASTEST, 
EASIEST, 

MOST POWERFUL 

REMOTE COMPUTING 
SOFTWARE! 

Remote PCs need no longer remain remote with 
the powerful new features of CO/SESSION 3,1. 
CO/SESSION is the ideal solution for all your PC 
communication needs. 



H OME C O MPUTIN G Use CO/SESSION to work at 
home and run your office PC as if you were there Access 
files, execute DOS commands, run programs, print 
reports and more. 

CUSTOMER SUPPORT Provide on-site support 
and training to customers without moving an inch. 
CO/SESSION allows you to work with remote users as 
if you were there. 

NETWORK ACCESS Link remote users and offices 
to your net^rk and enjoy on-line access to all the 
network resources. 

FILE TRANSFERS Transfer files by modem or 
dfrect cable. CO/SESSION is ideal lor laptops, home 
and remote offices! 


AUTOMATED SESSIO NS Add the ability to automate and 
schedule file transfers, printing and running of programs on remote 
PCs with SESSION/XL. 

BETTER THAN CARBON C OPY P LUS CO/SESSION is up to 
400% faster, easier to use. more powerful and lockup free. If you're 
a current Carbon Copy user, ask about our upgrade program. You’ll 
see the difference in minutes. 

IMMEDIA TE AVAILABILITY Call today for additional information 
on CO/SESSION and SESSION/XL or visit your nearest dealer and 
tell them you want the best in remote computing software. CO/SESSION 
can be purchased in 
or two machine licen: 

CA/./.-201-855-94 

FAX-201 -855-9608 
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FfTp FACT 
FILE 

Mailab, VersionJ.l 
Hk Mathwwks Inc. 

21 Biot Si. 

South Natick. MA 
01760 

(S08)6S3>J4IS 
List Price: Matlab. $695 with Signal Pro- 
cessing Tootbox included; 386-Matlab, 

SI .495 (requires 80386 computer, 1MB of 
extended memory); Weitek version, $ 1 ,995 
(requires 80386 computer. 1 MB of extended 
memoiy , and a Weitek math cqxocess«’ 
chip). 

Requires: 320K RAM, math cqxocessor, 
DOS 2.0 or later. 

In Short: Matlab offos a full-featured pro- 
gramming language fo' manipulating matri- 
ces with excellent graphical support. Not 
copy i»o(ected. 

Additional products. Control System 
Toolbox, $495 ; System Identificatimt Tool- 
box, $495; Chemametrics Toolbox, $295; 
MML£3 State-Space Identification Tool, 
S'295', Robust-Control Toolbox, $495 (ix)te: 
the last two require the Control System Tool- 
box). 
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Matlab's graphics are superb. The pro- 
gram has not only the standard two-dimen- 
sional plots, but three-dimensional plots as 
well. Its output on a laser printer is magnif- 
icent. It has built-in support for many dif- 
ferent monitors and printers; for those it 
doesn’t support, it will link to GSS drivers, 
which The Mathworks will sell to users at 
extra cost. 

Matlab is an excellent package, espe- 
cially if your stock-in-trade is matrices. 


Solver Plus 


WThere is much to admire in Universal 
Technical Systems’ $395 TK! Solver Plus. 
yet it’s a difficult program to develop a lik- 
ing for. While its solver is neat and simple 
and you can accomplish a lot using its oth- 
er features, these last are not easy to ac- 
cess. Its programming language, though 
powerful, seems to be intended mainly for 
the modules supplied with the program: 
the manual yields few clues on how users 


can develop their own routines. 

Version 1.0’s basic solver engine de- 
pends on an elegant division between 
equation and variable sheets. While it 
should be emphasized that TK! Solver Plus 
was on the market before FormulalOne 
(reviewed here), the two programs have an 
almost identical solver; the feature is fully 
explained in the earlier FormulalOne re- 
view. There are some differences in the 
parametric function plots, but again, the 
two programs are sufficiendy close in this 
area that the description of the function in 
the FormulalOne review also describes the 
complexity of performing even such a sim- 
ple task in TK! Solver Plus. 

TK! Solver Plus carries the concept of 
separate sheets, which works so well in the 
solver, to an extreme, making it somewhat 
cumbersome to move among features. Be- 
sides the equation and variable sheets, 
there is a sheet to keep uack of lists (vari- 
ables that run through a sequence of val- 
ues, such as you might want in a sum). 
There is a sheet to handle unit conversions, 
allowing you to easily switch from inches 
to centimeters. The function sheet is desig- 
nated for writing programs, and there are 
other sheets for creating plots and tables 
and for specifying preferences. The pro- 
gram is made easier to use by excellent on- 
line help. 

TK! Solver Plus will let you deal with 
complex numbers and matrices, but not in 
a Oansparent way. You must indicate a 
complex number by a pair (x,y), with spe- 
cial notation for functions. For instance, 
while is the cube of a real number, TK! 
Solver Plus doesn’t understand (x,y)^. In- 
stead, you’ll need to use POWER((x,y),3). 
A matrix in TK! Solver Plus is not an in- 
trinsic object but rather a list of lists. If you 
use only the canned matrix functions that 
TK! Solver Plus comes with, this won’t 
matter too much. However, if you write 
your own programs to deal with mafrices, 
you’ll find overhead associated with this 
way of handling them. 

One of the program’s sdengths is its 
wide array of external functions included 
on-disk as well as in separate, add-in pack- 
ages. The basic program comes with I2di- 
rectories’ worth of on-disk files: about 150 
in all, including matrices, finance, optimi- 
zation, statistics, and differential equation 
modules. The additional-cost items cover 


iT: FACT 
ij FILE 

TK! Solver Plus, 

Verskm 1.0 
Universal Technical 
Systems 
1220 RtK’k St. 

RtK-kloixl. IL 61101 
(8(K))4.35-7887 
(815)963-2221) (in III.) 

List Price: $395 
Requires: 384K RAM, DOS 2.0 or later. 

In Short: TK! Solver Plus is a powerful 
package with a solver core that's easy to use. 
although acl$ anced features are not so easy to 
use. TK! Solver Plus ofkts many on-disk 
mtxlels. Not copy protected. 

Additional ftt>ducts: The equation solver 
alone is available as MiiuTK. $20; RcHirk and 
Young's Formulas for Stress aiui Strain. 
S595; Heal Transfer Calculations using TK. 
S495; TK! AutoCAD link. S 195; over 60 
gear-analysis models with pricing from $25 
to $8(K); SolverPacks for Mechanical Engi- 
neering. SIO: Financial Management. $70; 
Introductory Science. $70; Building Design 
andConsintetion. $70; Unit Conversion. 
$50; SolverPacks to acct>mpany tw o engi- 
neering texlb(X)ks: Hick' s Handhook of Engi- 
neering Calculations. $50. and Fink and 
Beatty's HaiulbtHtk of Electrical Engineering 
Calculations, $ 60 . 
ClftCLEeiOONREADERSEnVICfcCAHD 


everything from specialized programs to 
design gears to a $595 engineering text- 
book entirely in TK! Solver Plus format. 
Especially noteworthy is a link program 
that lets you use TK! Solver Plus to do cal- 
culations needed in AutoCAD. 

The makers of TK! Solver Plus offer a 
$20 program called MimTK, which can be 
freely copied and given away. It includes 
the full equation solver (limited to 24 equa- 
tions and no more than 32 variables that 
cannot be lists but can be complex num- 
bers) and unit conversion modules, as well 
as the relevant on-line help. It’s a real bar- 
gain. 

TK! Solver Plus is an interesting pro- 
gram, especially if your models are heavi- 
ly dependent on solving equations or if you 
need the link to AutoCAD . CS 


Barry Simon is a professor of mathematics 
and theoretical physics at Caltech and vice 
president of the American Mathematical 
Society. 
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Connect to Gerifech 

PASSWORD : 1-800- 843- 4302 


NETWORK STARTER KIT 

$975 

INCLUDES NOVELL ELS 4 USER SOFTWARE 
4 ARCNET CARDS, CABLING & PASSIVE HUB 

STORAGE HARD DRIVES FOR IAN 

ACCESS TIME 18MSIC0MPSERVED/HEADY TO USE 

230MB SCSI DRIVE 285MB SCSI DRIVE 
W/CONTROLLER W/CONTRDUER 

$1899 $2499 

NETWORK INTERFACE CARD 

HARVEST ARCNET HARVEST ETHERNET 

$99 $159 

TIARA ARCNET TIARA ETHERNET 

$109 $199 


ACTIVE HUB PASSIVE HUB 

$219 $39 

NOVBLL ELS I UIBI SOFTWARE 
$879 

MAra CO-PROCESMRS 
80387-20 

$429 






GENTECH 386-16 

(SUPER VGA SYSTEM) 

$2895 

• 80386-16 Processor 
16MHZ, 0 Wait state 

• 1 MB RAM expandable to 
4MB on Motherboard, 

• Using 1 MB static column RAM 
upto 12MB 

• 40MB Hard Disk 

• 80387-20 support 
16.5 on Norton’s Scale 

• VGA Color Video Card 
14' Color Monitor 


GENTECH 386-20 $1995 

• 80386-20 Processor. 20MHZ. 0 Wail stale 

• 1 MB RAM expandable lo 4MB on Motherboard, 

• Using 1 MB Static column RAM. upto 12MB 

• 80387-20 support, 21 on Norton's Benchmark 

• Runs Novell. Xenix/Unix. CAD. 0/S 2 

• AWARD Bios, one 32BIT. five 16btt. two 8bil slots 

GENTECH 286-20 $1325 

• 80286 Processor. 20MHZ Clock. 0 or 1 Wait State 

• 512K RAM exp. to 1 MB on Mainboard 

• EMS 4.0 Driver. 80287-10 Support. Phoenix Bios 

• Norton 23. Landmarit 26.7 MHZ 

GENTECH 286-12 $885 

• 60286 Processor. 12/6 MHZ Clock. 0 Wail slate 

• 512K RAM exp to 16M8 using 100ns 2S6K 0 RAM 

• 6 slots upgradable to 1 MB on Motherboard 

• Standard bos. buill-in hard disk set up 

GENTECH 286-10 $819 

• 80286 Processor. 10/6MHZ Clock. 0 Wait stale 

• 512K RAM exp. to 16MB using 120ns 256K D RAM 

• 8 slots, upgradable to 1MB On Motherboard 

• Standard bos. built-in hard disk sel up 

GENTECH Turtto XT-10 $495 

• Nec V-20 CPU processor. 10/4.77 MHZ switchable 

• 512K RAM expandable to 640K on motherboard 

• Rates 4.0 on Norton Scale 

• One 360KB Floppy Drive, ser/par/clock 

• 84 key Keyboard 


• CALL FOR OUR VIDEO OPTIONS: 

Monochrome. EGA and VGA 

• CALL FOR HARD DISK OPTIONS: 

20MBMINISCRiBE $189 


All our 286 and 386 systems include 1 .44MB or 1 .2MB floppy dove, dual (loppy/hard drive controller. 

220 Watt power supply Dual serial and parallel ports, and 101 key enhanced keyboard 

• 1 YEAR WARRANTY: All Parts and Labor. 


COMPUTERS 


SACNNERS/DIQITIZERSfPLOTTERS LASER PRINTERS 


AST RESEARCH 

Premium286. Mod70512KRAM, 10MHZ $1199 
Premium 140x, 1 MB RAM. 40MB Hard disk $2241 
Premium Workstation 1 03/1 05 $999 

Premium 386/300 1MB RAM $2629 

Premium 386C Mod300. Cache Mem. 1MB RAM $2759 
COMPAQ COMPUTER 

Deskpro 366/20e Model 1 $3898 

0eskpro386E Model 40 $4695 

Laptop SLT Model 20/40 $3959/4399 

ZENITH 

Superspon 286 w/20M B $3199 

Supers(X>nSEw/20MB $1999 

MATH CO-PROCESSORS 
(LOWEST PRICES!!) 

8067-3/8087-2 $99/149 

80287-6/80287-10 $219/249 

80387-16/80387-20 $329/429 

60387-2S/80387-SX $549/349 


DEST 2020 Scanner 

$Call 

HP ScanJet Plus 

$Call 

LOGITECH SCANMAN.handheld 

$179 

KURTAIS/ONE 12X12 

$399 

SUMMAGRAPHICS Summasketch 

$379 

HPSkeichpro 

$429 

HEWLETT PACKARD 


7570A Draftpro ptotter 

$2899 

OLX/ELX Draftpro plotter 

$Call 

HOUSTON INSTRUMENTS 


DMP-61/DMP-62 

$3149/4295 

CUSTOMER SERVICE 



401-732-5556 


ORDER ONLY 

8008434302 

FAX NO. 

401-732-5518 


BROTHER HL-8 Laser Pnnter 
HEWLETT PACKARD 
LaserJet II /HD 
QMS PS810 


$1899 

$1799/2879 

$4279 


DOT MATRIX 

FUJITSU DL 3400 
HEWLETT PACKARD 

DeskJet/PaintJet 

Ruggedwriler 

BROTHER ML 1709/1724L 


$559 

$699/1029 

$1199 

$479/669 


VIDEO FOR CAD 

NEC Multisync Plus 
NEC Multisync XL 
HITACH1 19* Superscan 
NEC MVA-16 Video Card 
PARADISE VGA Plus 
PARADISE VGA 16 


$929 

$2229 

$2179 

$999 

$289 

$319 


International Inquiries Welcome 

We handle all your paper work 

CIRCLE 266 ON READER SERVICE CARD 


VISA, MC. COD, CORPORATE PO ACCEPTED 

217 Sfoadwav. Suite 615. NY. NY 10007 


KGenlech 


Add 24b tor COD Mintmum PO S500 Prices subject tO 
change Return authorization required for defective 
merchandise All returned non-detective merchandise 
subject Id 204t restocking charge 





Manufactunng Company. Inc. 


The Experts in Accessories 


CU^IS 


Universal Printer Stand 


Save Spoce^ Save 

The new PS-1 Universal Printer Stand from Curtis holds any 
printer, standard carriage or wide, saves valuable work- 
space, and costs only S24.95, The PS-1 uses no more desk- 
top space than the printer itself, and provides storage for 
input paper underneath the printer. Plus, a removable 
paper tray automatically stacks output. 


Money...Only ’24” 

Besides saving space, the PS-1 holds the printer at a slight 
pitch, to improve line of sight, saving you neck and eye 
strain. Give yourself more room to work, and a system 
setup that's more efficient and organized: The PS-1 Univer- 
sal Printer Stand from Curtis — the expert in accessories. 
idPS-l Retail. ..S24.95 


Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains, 
In Canada: Personal Computer Assoc, Inc,, RO. Box 235, Ajax, ONT, LIS 3C3, (416) 427-6612 

For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 


Fits all printers, 
standard Cdrriage 
ar wide. 


Conveniently stores 
paper underneath, 
im^oves line of sight 
to printout, removable 
paper troy catches and 
folds printouts 
automoticolly. 



Improves 
line of sight for 
portable computers too! 


Totally universal. 

Heavily constructed 
components, colored 
and textured to match 
or complement all 
microcomputer systems. 


Made in U.S.A. 
Lifetime Warranty 


CIRCLE 486 ON READER SERVICE CARD 


CU^IS 

30 FitzgeraW Drive, Jaffrey, NH 03452 

A subsidiafv of ftotodex Corporotjon 


An 

Insico 


Specialty 

Company 


Curtis Manufocturing Comoony. <nc , 1986 
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■ PC MAGAZINE'S FREE UTILITY: A SUMMARY 


LITES BY MODEM 

T he programs published in PC 
Magazine are available by mo- 
dem from PC MagNei, an on-line in- 
formation service administered by 
CompuServe. 

To download L1TES.COM, log on 
to PC MagNei. Enter GO UTILITIES 
or choose PC MAGAZINE UTILI- 
TIES from the top menu, then DI- 
RECT UTILITY DOWNLOAD from 
the next. Enter the filename, then 
select the file from those presented. 
Answer (Y) to DO YOU WISH TO 
DOWNLOAD? Press Enter to see the 
transfer protocols. Choose a protocol 
and download the file. 

To join PC MagNei, set your com- 
munications software for either 300 
or 1,200 bits per second, 7 data bits, 
even parity, 1 stop bit, and full duplex. 
You can use any of more than 300 
local access phone numbers, includ- 
ing: Boston, (617) 542-1796; New 
York. (212) 422-8820; Chicago, 
(312) 693-0330: or San Francisco, 
(415) 956-4191. To find the number 
nearest your dialing exchange after 
you have subscribed, or for 2.400-bps 
service, connect with PC MagNet and 
type GO PHONES. For Customer 
Service, call (800) 848-8990; in Ohio 
and outside the United States, call 
(614) 457-8650. 

When you connect with PC Mag- 
Nei, press Ctrl-C. At the HOST 
NAME PROMPT, enter CIS. At the 
USER ID prompt, enter 
177000.5000. Enter PC*MAGNET 
at the PASSWORD prompt and 
Z10D8905 at the ENTER AGREE- 
MENT NUMBER prompt. 

PC MagNet costs $ 1 2.50 an hour for 
1,200/2.400-bps service and $6 for 
300-bps. via MasterCard, VISA, or 
American Express. Tliere is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be 
copied but are copyrighted and are 
made available only for noncommer- 
cial use. You may make copies for 
others as long as no charge is in- 
volved. but making copies for any 
commercial purpose is strictly pro- 
hibited. 

Tear oui and hole-punch the com- 
mand summary on this page and add 
it to your DOS manual. 


r 



Jeff Prosise 
Purpose: 



Format: 

Remarks: 



L 


LITES.COM 

Command 


1989 No. 5 (Utilities) 


Replaces an RS-232 breakout box by displaying the status 
of the DTR, DSR, RTS, CTS, DCD, and RI pins; also 
indicates the data rate, parity, number of data bits, and 
number of stop bits of the serial port being monitored. 


LITES [comport] [U] 

LITES is a memory-resident utility and may be loaded 
either at the DOS prompt or as part of an AUTOEXEC.BAT 
file. If no communications port is specified, the default 
comport monitored is COMl. After loading, pressing Alt-L 
(the default hotkey) alternately pops up and cancels the 
on-screen display, which is located (by default) in the 
upper-right-hand comer of the screen. LITES can be 
deinstalled by entering it with the optional u (or U) 
parameter, which simplifies changing the comport to be 
monitored. (Do not precede the U with a slash.) 



The various default options of LITES can be changed with 
DEBUG.COM. The procedure is explained in the printed 
article, which also contains full tables of scan codes, shift 
masks, colors, and the like. The available patch points, 
bytes allocated, and default values are listed below. 


Function 

Address 

Bytes 

Default 

Hotkey ID String 

0155h 

8 

Alt-L 

Hotkey Scan Code 

0160h 

1 

26h 

LITES Video Attribute 

0161h 

1 

70h 

LITES Display Row Number 

0162h 

1 

0 

LITES Display Column Offset 

0163h 

I 

0 

Refresh Frequency Counter 

0164h 

1 

2 

Default COM Port Designator 

0165h 

1 

0 

Hotkey Shift Mask 

OlAOh 

1 

8 


Available for downloading from PC MagNet (see the 
sidebar "LITES by Modem"), LITES.COM is already 
compiled and ready to run. LITES.BAS will automatically 
create LITES.COM when run once in BASIC. To create 
LITES.COM from the LITES.ASM source code requires use 
of a macro assembler (IBM or Microsoft, Version 2 or later) 
and the following commands: 


HASH LITES; 

LINK LITES; 

EXE2BIN LITES LITES.COM; 
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CURTIS 




VP 

Phon* ProiectKMi Made Easy 
Diamond ctwp Prv ru» :,n^ .,^vi pa* 

*f«ie*^onas. rfr Uk4d7AL^9ieO 

Fj-M V, $199S 


Connectk>na Made Eaey. 

IBM PC. PS/2 Parallel PrtnttrCalM; 9 De-2SMaielo 
CenlrorM^^ 36 Male IBMioCentromcsorCompeiiOli- 
'otaMysTw^dedL'iCMneWananiv aEC-6n«tail $2996 
IBM PC. PS/2 Serial Modem Cable: 9 anacbesIBMio 

Nav«e 'loveKmorcompatCwMartat* KMfly i-'iieiOad 

tiferimaytiprrstv *EC-7Aaua $2995 


Viewing Made Easy. 

Univeraal Bate xMwm s m awwi oaae 

'(y«(.y«sciava-aii«CT'a t? aain Marti 1"* * 
t.aam aw ep a wv.«aHM^Ma $2996 


Little Things Mean A Lot. 

At Curtis, we specialize in those ingenious little gadgets that make it easier to work with 
a computer. Some save you time. Some save you money. Others make things quicker, 
safer, or less tiring. Please take a moment to look over the products dbove. 
Chances are one or two will mean a lot to a computer user like you. 

And thank you for thinking of Curtis. 

Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 

In Canada: Personal Computer Assoc. Inc., RO. Box 235, Ajax, ONT, LIS 3C3. (416) 427-6612 

For the Curtis dealer nearest you call (603) 532-4123 Ext. 87 


MwnaMMia CMiaeny. kw. 

CUITIS 

30 Fitzgerald Drive. Jaffrey, NH 03452 

<Cwrt« MovAKtunno Company me 4068 A subsidiory of Rotodex Corporation 


SpacMy 

Company 
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I UTILITIES ■ JEFF PROSISE 


Y OUR FREE SOFimRE 
BREAKOUT BCK 

Costly hardware breakout boxes can tell you why your serial printer won’t print or your 
modem won’t send. UTES.COM gives you the same information without touching a cable. 


T he dancing lights on your modem 
provide welcome reassurance that 
bits of data are flowing to or from 
your PC. But all too often when you con- 
nect a peripheral — a modem, a printer, or 
a laptop computer — to one of your serial 
(COM) ports, it just sits there, silently 
mocking all the trouble you have already 
taken to get the correct 9- or 25-pin cable 
and adapter. 

Fixing the problem when two RS-232- 
compatible devices (discussed in the side- 
bar “RS-232 Standard Communica- 
tions”) won’t talk to each other is usually 
as easy as finding which DIP switches to 
flip or which program options to select. 
But knowing where to look isn't at all easy 
when there is "nothing” going on. 

To diagnose what is happening when 
nothing seems to be. technicians use a de- 
vice known as a breakout box. In a break- 
out box, an array of LEDs is connected to 
all the important wires in the cable, so the 
status of any pin can be determined at a 
glance. If the Clear to Send line or any oth- 
er pin should be set high and isn’t, that fact 
becomes obvious when its LED fails to 
light up. 

A breakout box is a costly solution to 
what is probably an infrequent problem, 
however. And fortunately, with very few 
limitations, it can be simulated through 
software. The LfTES utility presented here 
does this and more. LITES is a memory- 
resident program that monitors the status 
of critical RS-232 pins while other pro- 
grams nm in the foreground. In addition, it 
tells you the communications parame- 
ters— data rate, parity, number of data 


bits, and number of stop bits — for which 
your serial port is initialized and which of 
its four input control pins and two output 
control pins are asserted (set high) at any 
given time. With LITES, therefore, you 
will be able to diagnose those sticky asyn- 
chronous I/O problems without having to 
resort to buying expensive hardware or ex- 


PRODUCTIVITY INDEX 


UnLITIES 

LITES.COM, an inexpensive 
substitute for a breakout box. 
ENVIRONMENTS 
A look at the PM’s “Hungarian 
Notation” prograrruning language. 
POWER PROGRAMMING 
Routines for sorting, updating, and 
merging sequential files. 
SPREADSHEET CLINIC 
Using text and numeric lookup 
functions in 1-2-3. 

USER-TO-USER 
A faster way to format disks; EDLIN 
forbids some filenames. 

POWER USER 

WordPerfect 5.0’s Advanced Macro 
commands create personalized menus. 
LANGUAGES 

Use the keyboard LEDs as a binary 
display; multitasking in BASIC. 

PC TUTOR 

Adding a hard disk to a Compaq; 
DEBUG’S N and W commarids. 
CONNECTIVITY CLINIC 
WordPerfect on a LAN can be easier, a 
tip about the future of LANs. 


ploring trial-and-enor solutions. 

LfTES. COM can be downloaded from 
PC MagNet, as explained in the accompa- 
nying sidebar ‘‘LfTES by Modem.” The 
assembly language source code, LfTES 
.ASM, is printed here, as is LITES. BAS, 
a BASIC program that will automatically 
create LTTES.COM when you run it once 
in BASIC. Both LfTES.ASM and LITES 
.BAS can also be downloaded from PC 
MagNet. 

USING UTES The syntax for LITES is 
simply 

LITES [comport) [U] 

where comport is the number of the COM 
port to be monitored (1 for COMl, 2 for 
COM2, and so on). If you don’t designate 
a comport. LITES defaults to COM 1 . 
Running LITES with an uppercase or low- 
ercase U following the program name will 
uninstall a previously loaded copy of the 
program. You’ll need to do this when you 
want to switch from monitoring one COM 
port to monitoring another. [Note: do not 
use /U, which will simply bring up the ‘ 'us- 
age” error message. UTES does rwt use 
the "slash" delimiter— Ed.] If a subse- 
quently loaded TSR has stolen away one or 
more of the interrapts LITES uses, there- 
by precluding a safe deinstallation, LITES 
will give you a “Cannot uninstall” mes- 
sage. 

Once the utility is loaded, Alt-L brings 
up the LfTES display, and pressing Alt-L a 
second time removes it. By default, the 
LITES status line appears in the upper- 
right-hand comer of your screen. Figure 1 
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shows how the indicators are organized. 
The panel in the rightmost comer indicates 
the parameters in effect at the serial port. 
(The data rate is measured in bits per sec- 
ond. or bps — and is often incorrectly 
called the baud rate.) If the port is set to 
1 .2(X) bps with no parity, 8 data bits, and I 
stop bit, LITES will display 1 200 N8 1 . If 
the rate indicator reads zero, then the 


UART (the Universal Asynchronous Re- 
ceiver/Transmitter chip at the heart of the 
serial port) hasn't been initialized. Some 
BIOSs initialize the UART to a default set- 
ting when you boot up. while others do 
not. Each of the screen readouts is con- 
stantly updated so that a change in data rate 
or data format will be reflected instantly in 
the on-screen display. 


RS-232 STANDARD COMMUNICATIONS 


T he rapid transfer of bits between 
your computer and your modem is 
made possible in the ftrst instance by a 
tiny chip in your serial port called a 
UART, or Universal Asynchronous Re- 
ceiver/Transmitter. Within the comput- 
er, all the bits in a byte of data travel 
down the bus simultaneously, in parallel. 
The UART decodes data pulled off the 
computer's internal bus, frames it into a 
packet with a designated number of data 
bits and stop bits and the proper parity 
bit, and transmits these bits sequentially 
(that is. in serial fashion) at a precise rate. 
For incoming data, the UART does the 
exact opposite; that is, it transfomis raw 
bit streams into easily decipherable byte- 
sized chunks. 

The UART, though an indispensable 
part of serial communications, does not 
dictate just how two pieces of equipment 
are to be connected. Tliis is the task of the 
RS-232 standard. Revision C of the Rec- 
ommended Standard 232 (known simply 
as RS-232C) is a widely circulated but 
unfortunately incomplete electrical 
specification published by the Electron- 
ics Industries Association. The standard 
defines the 25 interchange circuits used 
to transfer .serial binary data between a 
terminal and a modem in synchronous or 
astynchronous fashion. These 25 circuits 
correspond to the 25 pins found on a DB- 
25 serial port connector. Of the 25, only a 
handful arc needed for asynchronous 
I/O, however. Thus, the serial ports 
found on many microcomputers, includ- 
ing those on the IBM PC AT, contain 
only the 9 pins commonly used in asyn- 
chronous data exchange. 

Two pins — ^TD and RD, for Trans- 
mitted Data and Received Data — are 


used to transmit and receive data. A byte 
sent from the computer’s serial port trav- 
els over TD one bit at a time (hence ‘ 'se- 
rial communications") to the modem. 
Bits returned by the modem are sent over 
RD. A third pin is used as a signal 
ground. 

Other pins, such as RTS and CTS (for 
Request to Send and Clear to Send), are 
used exclusively for line control. In half- 
duplex handshaking, a computer will as- 
sert RTS before transmitting a bit over 
TD to tell the modem on the receiving 
end that it is ready to transmit. The com- 
puter then waits for the modem to re- 
spond by a-sserting CTS. Tbe mtxlem is 
programmed to assert CTS when it 
senses that the RTS line has gone high, as 
long as no internal action is pending or in 
progress that would prevent it from prop- 
erly receiving the data. Then it enters a 
loop waiting for the data to arrive. 

That seems simple enough. But one 
of the problems with RS-232 is that al- 
though pin assignments are well defined 
and their intended (unctions clearly doc- 
umented, people can still implement the 
hardware and software in slightly differ- 
ent ways. For example, while the RTS 
and CTS lines can control the flow of data 
bits between two devices, the RS-232C 
standard provides an additional pair of 
control lines that are sometimes used and 
sometimes not. The DTR (Data Terminal 
Ready) and DSR (Data Set Ready) pins 
are sometimes used at the computer and 
modem ends, respectively, to provide 
what is essentially an “I'm here" signal 
independent of RTS and CTS. If a pro- 
gram for driving a serial printer expects 
the printer to assert Data Set Ready when 
it’s ready for another byte of data, but the 


In addition to monitoring the UART it- 
self, LITEIS also monitors the RS-232 pins 
DTR, DSR. RTS, CTS. DCD, and RI. 
These are diagramed in Figure 2 and more 
fully explained in the "RS-232 Standard 
Communications " sidebar. LITES indi- 
cates that a pin is asserted (turned 
"On" — that is, set to logic 1 voltage) by 
displaying its name on the status line. 


printer asserts CTS instead, the printer 
will appear dead when in reality it's just 
not getting data from the computer. 
That's the kind of thing that LITES is 
particularly useful in catching. 

Furthermore, RS-232 stops short of 
defining standards for interchange be- 
tween two pieces of equipment that both 
qualify as "terminals" or. in the lan- 
guage of RS-232, Data Terminal Equip- 
ment (DTE). RS-232 expects to find a 
DTE (a computer) on one end and a mo- 
dem. or Data Communication Equip- 
ment (DCE) unit, on the other. Real- 
world interfacing frequently involves 
linking DTEs in nonstandard RS-232 
configurations. This is the ie.sult, forex- 
ample, of connecting a laptop to a desk- 
top computer for direct data transfer via a 
null-modem cable. The null-modem ca- 
ble crosses some pins and shorts others 
together in such a way that a DTE looks 
like a DCE device. Unfortunately, how- 
ever, this is a variation on RS-232 not de- 
scribed by the specification. Nor does 
RS-232 address the wiring of serial print- 
er cables. 

LITES is a troubleshooting tool that 
places a glass window over the unseen 
world of the RS-232 port and the UART 
chip that drives it. For additional back- 
ground on the subject of the RS-232 stan- 
dard, see the PC Lab Notes column that 
appeared in PC Magazine, January 17, 
1989, entitled "The Asynchronous 
Adapter and RS-232.” For further read- 
ing, refer to Richard Hale Shaw's "The 
PC User’s Guide to Modems," PC Mag- 
azine. November 29, 1988. Reading 
both of these articles will help you gain a 
belter understanding of LITK. 

— ^JeffProsise 
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I, i 


The LITES Display 


DTR I RTS I CTS I DSR I Rl I DCD I 1200 I N81 


Data terminal ready 
Asserted by DTE 

Request to send —I 
Asserted by DTE 


Clear to send — 
Asserted by DCE 


Data set ready — 
Asserted by DCE 


No parity. 

8 data bits. 
1 stop bit 

>— 1 .200 bps 

- Data carrier detect 
Asserted by DCE 


■ Ring indicator 
Asserted by DCE 


Figure 1 : UTES periodically checks the UART s data rate, data format settings, and the state of 
DTR, RTS, DSR, CTS. DCD, andRl, and displays them in the upper-right-hand comer rf your 
screen. RTS (Request to Serul} and DTR (Data Termirud Ready) are typically asserted when the 
computer is on-line and ready to transmit data. The modem normally asserts CTS (Clear to Send) 
and DSR (Data Set Ready) in response. DCD (Data Carrier Detect) indicates that a modem has 
established a carrier link with another modem, and Rl (Ring Indicator) indicates that an incoming 
call has been detected. In most Hayes Smartmodems and compatibles, the CTS pin is permanently- 
asserted in full-duple.x mode, the DCD pin is permanently asserted unless a factory-set DIP switch 
is reset, and the DSR pin follows the DCD pin. 


If you install LITES from the DOS 
command line and immediately press Alt- 
L to pop up the status line, you probably 
won’t see any pins asserted unless you’ve 
got a powered-up modem attached to the 
COM port that LITES is monitoring. Most 
Hayes Smartmodems and Hayes-compati- 
ble modems permanently assert CTS in 
full-duplex mode and may keep other pins 
asserted as well, depending upon exactly 
how the modem’s configuration switches 
are set. 

To watch LITES in action, turn your 
modem off and toggle the LfTES display 
on. Then flip the modem’s power switch 
on. With most modems you’ll see CTS, 
DSR, DCD, and Rl twinkle to life as the 
modem conducts a short power-on test, af- 
ter which Rl will turn off. If you’re using a 
Hayes Smartmodem 1200 with the config- 
uration switches in the default factory set- 
tings, CTS, DSR, and DCD will remain 
asserted. If switch 6 is set to its up position, 
DCD and DSR will disappear after a few 
seconds. 

Now use the DOS MODE command to 
change the data rate of the serial port and 
watch the LfTES status line change in re- 
sponse. For example, if LfTES is monitor- 
ing COM 1 , enter 

MODE COM1:9600,E,7,2 

The LfTES display will switch to 9600 
E72. If you now enter 

MODE COM1:1200,N,8,1 

LfTES will show 1200N8I. 

The only limitation of a utility like 
LTTES is that its sampling rate is limited by 
the relatively low frequency of the PC’s 
timer tick interrupt. In a complex RS-232 
exchange, pin voltages may change sever- 
al hundred times per second. LfTES sam- 
ples the pins several times per second and 
updates the display each sample period, 
but it can’t hope to Uap high-speed voltage 
fluctuations. LITES therefore doesn’t at- 
tempt to monitor the TD (Transmitted 
Data) and RD (Received Data) lines, 
which show the actual data flow. It takes a 
hardware-implemented breakout box to do 
that, or if you’re using a Smartmodem. 
you can watch the SD and RD lights. 

In most serial communications ses- 
sions, however, the control pins DTR, 
DSR, RTS, CTS, and DCD remain low or 


high for extended periods, giving LfTES 
plenty of time to display an accurate indi- 
cation of what’s going on at the RS-232 in- 
terface level. 

UNDER THE HOOD LITES LITES is 
a relatively simple TSR that patches itself 
into two interrupt chains — 8 and 9 — to en- 
able background operation. Intercepting 
interrupt 9 lets it monitor the keyboard and 
watch for you to press Alt-L to pop it up or 
down. If the LITES display is activated, at 
each occurrence of interrupt 8 (the PC’s 
hardware-generated timer tick, which is 
called about 18.2 times per second), 
LITES grabs control of the machine, 
checks the status of the UART, and up- 
dates the on-screen status line. 

To determine the UART’s data format 
setting, data rate, and the state of its con- 
trol pins, LfTES reads a series of values di- 
rectly from the UART itself. The UART 
contains 1 1 8-bit internal registers, 10 of 
which can be accessed through ports 
mapped into the PC’s I/O address space. 
The diagram in Figure 2 illustrates the reg- 
ister mapping and the meanings of the bits 


in registers pertinent to LITES. LITES ob- 
tains the UART’s base I/O address from a 
table in the BIOS data area that begins at 
hex address 0040;0(X)0. The first word 
contains the location of the UART associ- 
ated with COM 1 , the second word the lo- 
cation of the COM2 UART, and so on up 
to the number of serial ports installed in the 
machine. 

The data rate, in bits per second, is de- 
termined by dividing the UART’s 1 .8432- 
MHz input clock frequency by a 16-bit 
value read from the LSB (Least Significant 
Byte) and MSB (Most Significant Byte) 
Divisor Latch registers, then dividing the 
result by 16. Setting the U/VRT’s bit rate 
for data transmission or receiving is a mat- 
ter of doing just the opposite — writing an 
integer divisor to the Divisor Latch regis- 
ters. That’s what the BIOS does when 
called on to initialize the UART to a de- 
sired data rate through interrupt I4h. 

Data format information is obtained 
from the lower six bits of the Line Control 
register. The parity designator appears in 
bits 3-5, a code for the number of stop bits 
in bit 2, and a code for the number of data 
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MOV 

CSlISYMCPLAOl.l 


i LITBS displays ths rsaltins status of ths UJUtT's ont, RTS. CTS, DSR, PCD, 


NOV 

AX,4SH 

(point ES to BIOS data 

1 and RI li 


IS its Baud rata and data foraat sattings. Syntax ist 


MOV 

ES.AX 

{ ares 

; LtTCS Icofiport 




TEST 

BYTE PTR ESi(«3M).3BI 

; set video secant value 

; wbsrs eosBort is s nusibsr indicatina which 

COM port is to be Bonxtorad, 


Jt 

COLOR 

; (BonoehroeM or color) 

! and U uninstalls tha 

^rograa froa asanry. 



MOV 

CSi (VIDSOSBG) .BBIflH 







JMP 

SHORT NOSYHC 


CODE 

SECKEir 

PARA PUBLIC 'CODE' 



NOV 

AH.13K 

(if a color adaptor is 


ASSUME 

CSiCOOE 





: detected, deteraine 


<»tc 

IBSH 




ISH 

( whether or not it's 

BECINl 

JNP 

IRITIALXSE 




BL.lfK 

( a CCA and set SYNcrutc 







MOSYMC 

( if it is 

PROCRAH 

OB 

*LITB8 X.l (c) 1(B» Siff Coamnicatlons Co.*. 13. IB 





AUTHOR 

OB 

*PC Hagasina *,3S4,* 

Jeff Prosise'.lS.lf 


MOV 


(calculate offset address 

HOTKEY 

OB 

‘Hotkey is Alt-L*.33 

32.32,13, IS, 


SHL 

AX,1 

( within video segisent 






MOV 

BL.CSl (ROHHUM) 

(Bwltiply nuaber of columns 






NUl 

BL 

( by row number 

t Patch points to aodify tha pro9raa's oparstion. 


NOV 

BX,BSt(4Alll 

(add coluan offset 







BL,32 


KETCOOS 

08 

2CH 

{scan code for *L* <ey 





VIDEO ATTR 

OB 

7BH 

latatoB line video attribute 





rohnuH 

DB 

1 

jrow nuabar of status line 





COL orrsET 

OB 

S 

soffsat froai right aargin 




(add page address 

TicJis 

DB 

2 

Sticks between refreshes 



CSitVlOBOADDRJ.AX 

(Store it 




:C0M port designator (COMl) 









(Save the portion of 

he screen that will be 

overwritten by the status line. 

1 { othar piogra* variablas. 



MOV 

DS.C8l(VIDEOSBO) 

(point OSiSX to video aesary 






MOV 

8I.CSi(VIDBOADOR) 


tNTIPH 

DD 

r 

(interrupt Sh vector 


NOV 


(point ES{DI to save buffer 

IRTSSH 

DO 

7 

(interrupt Sh vector 


NOV 

ES.AX 


COUNTER 

DB 

ITTH 

(refresh counter 


NOV 

DX.OrrSET IMITIALIIB 







NOV 

CX,32 


PINS 

DB 




CALL 

VIDEO XPER 

(block move 




( 2 ■ CTS, 3 ■ DSR 








( 4 - RI. 5 > DCO 

(Activate the status 

ine, restore register! 

and exit. 

SAUDHATE 

DM 

7 

(Baud rata 


NOV 

AL.CS: [TICKS] 

(enable counter 

PARITY 

DB 

7 

(parity setting 


NOV 

eSi [COUNTER] ,AL 


DATASITS 

DB 

7 

(nuabar of data blti 

KB EXIT: 

POP 

BP 

.■restore registera 

STOPBZTS 

DB 


(Duabar of stop blti 


POP 

ES 







POP 

DS 


VIDEOSEC 

DM 


(Video eegsMnt address 


POP 

DI 


VIDBOAODR 

DM 

7 

(Video offset address 


pop 

SI 


SYKCPLAC 

DB 

7 

(B ■ no video sync, 1 * sync 


POP 

DX 







POP 



PIKTEET 

OB 

- OTRRTSCTSPBRRI * , 3 2 . 

DCO* 


POP 

BX 







POP 

AX 

( restore AX and flags 






POPP 



I : KBIHT intareapts and 

handles tha keyboard 

nterrupt 9h. 


IRET 







KBIHT 

EHDP 



KBIHT 

PROC 

PAR 







PUSHP 


(Save flags 

( TXMERINT 

intereepta 

and handles the tiaer tick interrupt Ih. I 


PUSH 

AX 

(Save AX 









TINERXHT 

PROC 

PAR 



STl 


(interrupts on 


PUSHP 


(push flags for int call 


IK 

AL.6IH 

(get scan code trosi keyboard 


CALL 

CStIRTBBH 

(call old interrupt 


CMP 

AL.CSt (KEYCODE) 

(exit to BIOS if ic‘s not 

handler 





JHE 

HOT HOT 

{ the hotkey 


CMP 

CS > I COUNTER ) , #PFK 

(exit if status line is 


NOV 

AH, 2 

(get keyboard shift state 


JE 

TIMER EXIT 

( doraant 


INT 

16K 



DEC 

CBt [COUNTER] 

(decreaent tiaer 


AMD 

AL.IPH 

(aask off tha upper 4 bits 


JHl 

TIMER EXIT 

(exit if nonxero 


CMP 

AL.t 

(exit if Alt isn't held down 


PUSH 

AX 



JHE 

MOT HOT 



MOV 

AL.CSi(TICXS| 

(reset counter 


MOV 

AH.fPH 

(get currant video aode 


NOV 

C8:( COUNTER I. AL 



IRT 

IBH 



PUSH 

BX 

(Save reBiaining regiatera 


CMP 

AL.7 

(abort if not in text aode 


PUSH 

CX 



JE 

RESET 



PUSH 

DX 



CMP 

AL,4 



PUSH 

SI 







PUSH 

DX 




AX 

(exit to BIOS int 9 handler 


PUSH 

DS 


” 





PUSH 

CS 



JNP 

CSsIMTSSH 



STI 


(snable intarrupta 






CALL 

SETPARMS 

(Set output variables 

sRasat tha 

(syboard eontcollar and intarrupt 

controller. 


CALL 

REFRESH 

(refresh the status display 






POP 

ES 

(restore registera and exit 

RESETl 

CLl 


(interrupts off 


POP 

OS 



IN 

AL.da 

(reset the keyboard controller 


POP 

OX 



MOV 

AH.AL 



POP 

SI 



OR 

AL.BBH 



POP 

ox 



OUT 

tXH.AL 



POP 

cx 



XCHC 

AH.AL 







NOV 

AL,3SH 

(Signal EOX to intarrupt 


POP 

AX 



OUT 

2BK,AL 

( controller 

TIMER EXIT 

IRET 


(exit 


STX 


(interrupts back on 

tikerTnt 

EMDP 




PUSH 

BX 

(Save registers 






PUSH 

cx 







PUSH 

DX 


( SETPARMS 

is called by TIHERIMT to aet UART 

parameter valueai 


PUSH 

sx 







PUSH 

01 


PSETTINGS 

DB 

•NOME* 



PUSH 








PUSH 

ES 


" 





PUSH 

BP 


SETPARMS 

PROC 

NEAR 







HO*’ 



jpaaetivati 

tha status 

line if it is currently displayed. 


ADD 

DX,3 

(point DX to Data Format 










CKP 

CS 1 { COUNTER ), a PPH 

(branch if status line is 








1 doraant 






NOV 

CS 1 1 COUNTER ] , BPPH 

(disable counter 


OR 




NOV 

AX.es 

(point OSjBX to buffer 











DX,3 











NOV 

ES.CS: (VIDEOS CO) 

(point EBiOX to videc siesiory 






NOV 

OX.CSi (VIDEOADDR) 



























OR 

BX.BX 

(don't divide if BX ■ B 









iinitlallss 

video parai 

seters. 



MOV 

WORD PTR CS] (BAUDRATE) ,B 

SETVZDBOi 

NOV 

CSt [VXDE0SEC),SB8BSH 

(Set default video paras 




(cominufs) 


UTES.ASM: The source code for UTES.COM, a memory-resident utility that emulates a hardware breakout box. 
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SPl: 


MOV 

AX,SC20BH 

lealeulata Baud rata froa: 







NOV 

OX.l 

> clock and divisor 







DIV 

»x 



TEST 

cs:(syMrnjwi],l 

{don't wait if this isn't 




CSi{BAUORATB|,AX 

laava it 


Jt 

HOHAXT 

} a CCA 

8P3> 


POP 

DX 

iraatora Data Pomat ragiscar 


NOV 

DX, IDAH 




MOV 

AL.CSl IDLAB RES] 


KHAlTt > 

IN 

AL.DX 

{Wait for non-ratraca period 



OUT 

OX.AL 



TEST 

AL,« 


> 







MUAITI 


sSatcrnitv 


tha parity, data bits, and atop 

bits aattings ara. 

tWAIT2t 

IN 

AL.DX 

{Wait for tha next vertical 







TEST 

AL.t 




NOV 

AL.CSl(DLAB REO] 

{data bits in bits S and 1 







AMO 

AL.3 


NOHAITl 

CLl 


{Interrupt# off 








MOVSW 




MOV 

CS : [ DATABXTS ) . AL 



STX 


; intarrupta back on 





jstop bits in bit 2 







SKR 

AL,l 








SHR 

AL,1 








AMO 

AL.l 








ADD 

AL.l 


{ B1N2ASC converts s single binary word value Into Its ASCXt dacisMl I 



MOV 

C8i|STOPBZT8|.AL 


{ aguivslent and writes 

it to the daalgnatad output buffer. 1 





{parity in bits 3 and 4 


AX - binary value 




MOV 




EStDI - destination 




SKR 

BL.CL 








AKD 

Bl.3 


BASE 

DM 

11 

{base It divisor 



XOR 

BN.BH 








MOV 

AL.BVTE PTR CS 1 1 PSETTtHCS 1 1 BXI 

S1N3ASC 

PROC 

MKAR 




MOV 

CS: 1 PARITY J.AL 



XOR 

CE.CX 

isaro digit counter 






BALOOPl i 


CX 


;t>etarmli • 

tha 

ttataa of tha CT8, OSR, DCD, and 

RI input pins. 


XOR 

DX,OX 








DIV 

eStIBASE] 

{divide by base 




OX, CSl [COMPORT] 

spolnt OX to Nodasi Status 


PUSH 

DX 

{Save rasMindar on stack 



ADO 

DX,6 



OR 

AX.AX 

{loop until quotient Is saro 



IM 

AL,DX 

jraad ragistar 


JHX 

BALOOPl 




AMD 

AL,SPSB 

{Riask off tha lowar 4 bits 

BALOOP2I 

POP 

AX 

;pull digits back off tha 



SHR 

AL,1 

{than save tha* 


ADD 

AL.3BN 

{ stack and output the* 



SHR 

AL,1 



MOV 

AB.CS: ;VI0E0 ATTBI 




MOV 

CSl(PINSJ,AL 



8TOSH 









LOOP 

baloop: 



tha 

itataa of tha RTS and DTR output 



RET 



} 





b;k2asc 

ENDP 





SUB 

DX,2 

{point DX to Nods* control 







IM 

AL,DX 

iraad ragistar 







AKD 

AL.3 

{Strip tha upper t bits 

{ INITIALISE installs or uninstalls the progrss 




OR 

CS:(PXNS].AL 

{Stora in PINS byta 







RET 



ERRKSGl 

DB 

’Usage: LITES [cociporti 

[WI»* 

SETPAJIMS 


BHDP 



CRRMSG2 

D8 

*Mot Inatalladi* 







ERRMSGl 

DB 

’Cannot UoinatallS* 


} 





ERRMSG4 

DB 

’Already tnstalladS* 


] REPRESK 

S Cl 

Had by TXMERINT to dlaplay tha status lina. 

errhsgS 

DB 

'Invalid COM PortS’ 







OUTTBXT 

OB 

’Unlnaialladl’ 


REPRESH 


PROC 

HEAR 


INSTALLED 

DB 

• 




MOV 

AX.CS 

{Copy tha underlying lina 







MOV 

DS.AX 

{ into tha status buffer 

INITIALISE 

PROC 

BEAM 




MOV 

ES.AX 



ASSUNE 

CSsCOOE, DBiCODE 




NOV 

Sl.OPPSCT INITIALISE 








MOV 

01, OFFSET IMITIALIEE * 

14 

;Saa it s copy cf LITES 

ia already rasidant in 

Btastory. 




CS.33 












CU> 


{dear OF for string ops 







MOV 

MORO PTR [BEGIN).! 

{initialise fingerprint 







XOR 

BX,BX 

{taro BX for start 

;Con*tru-:t 

tha portion 

of tha string partaining 

to the ( pins. 


MOV 

AX.CS 

{keep CS value in AX 






IHI71: 

INC 

BX 

{ineraaant aaarch aagaient value 





{point 81 to text 


NOV 

ES.BX 






■4 {point DI to buffer 




;not inatallad if currant 







JE 

PARSEI 

1 aagswnt ia reached 







NOV 

at.OFPSKT BEGIN 

{search thia sagswnt for ASCII 



MOV 

CX,6 

;• pins to test 


NOV 

OZ,BI 

; fingerprint 




CX 












REPE 

CMPSB 








JNE 

INITl 

{loop back if not found 



TEST 

C8i|PlMS],BL 

{Copy pin nasi* to buffer if 


NOV 

INSTALLED, 1 

{aat Inatallad flag 



JS 

PINLOH 

; corresponding bit is set 








CX. 3 


{ Parse tha 

cosaiand line 

for entries. 


RLOOP2i 


LOD8B 



{ 









PARsei : 

NOV 

SX.BIH 

{point SI to cossaand lina 






FARSE2: 

LOOSB 


{gat a cbaractar 







CHP 

AL,2BH 

{akip it if it's a space 







JE 

PARSE2 





BL,1 



CHP 

AL.BDH 

{exit loop whan a carriage 







JE 

IMBTALS. 

; return ia ancountarad 







CHP 

AL.’B* 

{branch if nunaral ia found 



POP 

CX 



JB 

ERROBl 




LOOP 

RLOOPt 

{loop unitl all 4 ara dona 


CHP 

AL. 


1 






JBE 

CBECK C''MI 





data bits, and stop bits indicators to tha string. 


AMO 

AL. BDFh 

{capitalise tha character 







CHP 

AL.’U’ 

{branch to uninstall coda if 



MOV 

AX,CS>(BAUORATB) 

(Baud rata 


JB 

UNINSTALL 

1 character is s *U’ 



eat.i. 

BXK2ASC 








MOV 

DI. OFFSET IHITIALIXE * 

(4 * i$ 

{An error 

as ancountarad In parsing. Display error *aaaaga and exit. I 



MOV 

AL,C6l(PARITT] 













DX.OPPSET ERRMBGl 

{lesd Msssga sddrass 



STOSM 



CRR0R2 I 

HOV 

AB,9 

(displsy error Massage 




AL.C8:|DATA8ITS| 

{data bits 


IHT 

21K 




ADO 

AL,3SH 



HOV 

AX.4CflH 

{exit with XRNORLCVBL - 1 



STOSW 




INT 

31R 




NOV 

AL.CSlISTOPBITE] 

{Stop bits 







ADD 

AL.3IH 


{Hake aura 

tha COM port 

entered on tba cossnand 

lina axiats. 



STOSW 



1 









CHECK COHs 

SUB 

Al.*l* 

{noraslita tha entry 




MOV 

BL.AL 

{save it 







IHT 

IIK 

idatarmina nuabar of Com 



NOV 

SX, OFFSET IHITIALIXE * 

44 


BAR 

AR.l 

I porta Inatallad 







AMD 





MOV 

OX.CSilVXOtOAODR] 



MOV 









CMP 


{exit on error if com port 







JNA 

ERR«l2 

{ nuNbar is invalid 







MOV 

BYTE PTR COMPORT. BL 

isava port daalgnator 

REFRESH 


EMDP 




JKP 

SBORT INSTALL 

{go to install routine 






{Uninstall 

the progra*. 













UNINSTALL: 



.■error If progra* isn't 






CMP 

1RBTALLBD,I 

{ installed 

1 

cx 

- nusibar of words 





(UTESASM continufst 
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Dyna 30MHz 80386 Cache System 
-One Step Ahead. 


Prices range from $4,995 
to $24,769 

^ 3081 North First St.. 

:=S=t = s fs San Josc.CA 95134 

=■ = =-==-i (408)943-0100 

FAX (408) 943-0642 


PERFORMANCE BENCHMARKS 

■ LANDMARK SPEED TEST (VERSION 4.0) 49MHz 

■ NORTON S.l. RATING (VERSION 4.0) 36.3 

■ POWER METER MIPS TEST 6.96 MIPS 

HARDWARE FEATURES: 

■80386'' CPU (Intal) 

■ Custom-deaignad 64K RAM cache and controller 
(implemented in PALS), nearly a 90 percent calcu- 
lated hit rate 

■ One to 24 megabytes of RAM available 

■ 80387 and Waitek support (stand-alone or simulta- 
neous riwunting) 

■ Tower enclosure (six half-height or three full-height 
drive enclosures) 

■ Monographic. EGA and VGA options available 
■MFM, ESDI and SCSI hard drives and controllers 

available 

■ Drive capacities range from 40 megabytes to 780 
megabytes 

■ DOS, UNIX. NetWare. OS/2 and XENIX compatible 
10MHz I/O bus speed 



CIRCLE 379 ON READER SERVICE CARD 


Dyna Computer, Inc. has over six years experience in 
the design and manufacture of PC, 8088. 286 and 386 
-motherboards and systems. 


SERVICES: 

Reliability is the first thing on your mind and at Dyna 
computer we make it our number one priority. Our goal 
at Dyna Computer is to serve and maintain you. the 
customer. Dyna Computer fulfills your performance/ 
throughput requirements by designing today's highest 
performance Intel-based 60386'' microcomputers. 

Support and service are next on your agenda and ours. 
If your company needs nationwide on-site service or a 
guaranteed 48-hour depot service contract, we can. in 
most cases, effectively channel your requirements 

We realize that many corporations need to lease their 
computers. Dyna Computer equipment is available via 
lease scheduling lor qualified companies. 

At Dyna Computer, as at most companies, well over 80 
percent of our business comes from repeat customers. 
So (or your benefit. Dyna Computer goes out of its way 
to make sure that your requirements are met 

Call one of our highly trained systems sales consul- 
tants today We will prove to you that at Dyna Computer 
we make II our business to satisfy your business sys- 
tems and peripherals requirements 

I I.a.iminini ho-Mi >•% ■» 4 i-yt— O m Ciut OomMn 
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ELECTRCMCAKr. 


Professbnal-qualiiy, hi^-resdulion 
dedronfc art fcff serk>us publ^^ 

■ Professional-quality art created by leadii^ illustrators. 

■ More dian 4 times sharper than t)^ical''c]ipaif’. 

■ One large image per file for easy manipulatioiL 

■ 100 usefully grouped images per package. 

■ Guaranteed satisfaction or your money back. 


Works with: PageMaker, Ready, Set, Go!, 
Ventura Publisher, XPress, 

Cricket Paint and V/ordPerfect 5.0. 

File Format: All Macintosh and MS-DOS /WMaJut 
disksusc.TIF. VWrfuniPuMtshfTdisksusc.IvXand 
Wm/Pcrftff 5.0 disks use .IMG. 

System Requirements: 

Computer Macintosh 512E, Plus, SE, 11 and IBM sys- 
tems configured lor diesktop publishing. 

Storage; A hard-drive is strongly 
recommended. 

Printer Laser Printer 

Rv intorrnation call: t-8ll0-53-1»2. Fax; (dlSI S81-45x7 
(Outside US.: (818) 881-1007). Metro linaeeBase. Inc., 

1862.') Mmtura Blvd.. Suile210. Tarrana. CA 911% 


100 images per package 

'^on 

^\J\J dpi resolution 

$145 per package 


Thi' .An Elecminic PuHtshii^ 



NewsletoMaker 
Pictures that miOy make 
headlines. Seuonal edu- 
catkmaL holiday arid 
KKSts. Image to illustrate 
aWisl any occasion. 

Comp ti tetsfcTeduiohigy 

Image of people comput- 
ing, moniton and 
keyboards, satellite and 
astronauts, leseaidi 
labocatorie attd mote. 

BonfenfcBoxes 
Decorative s^ns, 
symbols, comers, hirsts, 
bofders and mote. For 
fiaming any documaiL 



Busineas Gi^riua 
Serious and not so serious 
image to walk wMl 
O ffim and office ei|uip., 
managers and meetings, 
and financial symbols. 

ReportMaker 

Pbutkat sodaL indus- 
tiiaL ^ricuhural and 
financial symbols. Image 
to give your reports 
moie impact 


Food 

A generous servii^ of 
images. Rom soup to 
nuts, waiters and cheh. 
banquets and barbecue, 
bonkers and more. 


The Four SeasfKis 
Art Deco 


other available package: 

People VMeekend Sports 
Team Sp«ts hTine to Five 


Exercise & Fitness 
liavel 


M(Hiey-Back Guarantee 

If you are iv)t aMnjdetdy satisAed with the selection of inu^ return the 
complete package witiiin 1C days for a full refunii 


To order call toll-free: 1-800-525-1552 


Federal Expre^ overnight delivery 
(available on request) 




Metro ImageBase, Inc. 

18623 Ventura Blvd. Suire 210, Tarzana, CA 91356 
l-800-525>1552. Fax: (818) 881-4557 
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UART Register Addressing and Usage 


DLAB 

Address 

Register 

0 

BASE+O 

Receiver/transmitter 

0 

BASE+t 

Interrupt enable 

X 

BASE+2 

Interrupt identification 

X 

BASE+3 

Line control 

X 

BASE+4 

Modem control 

X 

BASE-t-5 

Line status 

X 

BASE-i-6 

Modem status 

1 

BASE+O" 

LSB divisor latch 

1 

BASE+r 

MSB divisor latch 

X = Doesn't matter 
'Valid when DLAB=1 




Number of data bits 

00»5 
01 =6 
10 = 7 
11=8 

Number of stop bits 

0 = 1 
1 =2 

Parity setting 

000 = None 

001 = Odd 

010 = None 

011 = Even 

OLAB (divisor latch access bit) 



Modem Control Register 



DTR (data terminal ready) 
RTS (request to send) 


Modem Status Register 



CTS (dear to send) 

DSR (data set ready) 

Rl (ring indicator) 

DCD (data carrier detect) 


bits in bits 0 and I . The highest bit of this 
register is known as the Divisor Latch Ac- 
cess Bit, or DLAB for short. This is used 
as an additional register-select address line 
that allows four registers to share two I/O 
ports. When DLAB is 0, the ports at the 
UART's base address and at the base ad- 
dress-f 1 correspond to the Receiv- 
er/Transmitter and Interrupt Enable regis- 
ters, respectively. When DLAB is 1, the 
same ports are logically connected to the 
LSB and MSB Divisor Latch registers. 

LIT'HS obtains the status of CTS, DSR, 
RI, and DCD from the UART's Modem 
Status register. Bits 4-7 represent the ab- 
solute state of each pin, and bits 0-3 report 
changes since the register was last read. A 
pin is asserted when the bit corresponding 
to it is 1 . Reading this register clears the 
lower four bits. The states of RTS and 
DTR are read from bits 0 and 1 of the Mo- 
dem Control register at the base ad- 
dress -1-4. 

Since LITES must not permanently al- 
ter the contents of any UART registers but 
must nonetheless manipulate DLAB to 
gain access to the Divisor Latch registers, 
it saves the contents of Line Control on en- 
try and restores them on exit. Before re- 
turning control to the process it has inter- 
rupted, LITES updates the status line by 
displaying bits per second, data format, 
and the names of any pins that were assert- 
ed when read. For maximum speed, screen 
updates are accomplished by writing di- 
rectly to video memory. If LITES detects 
that it is running on a Color Graphics 
Adapter, it synchronizes accesses to the 
video buffer with horizontal retrace inter- 
vals of the raster scan to avoid prrxiucing 
unsightly snow. 


Figure 2: r/re register layout of the UART chips 
used in the IBM PC family. The base address of 
each UART is stored in a table in the BIOS data 
area. Registers are refererKed relative to the 
base address. The highest bit of the Line 
Control register is the Divisor Latch Access 
Bit, or DLAB. Since the UART contains only 
three register-select address lines and at least 
four are needed, DLAB serves as an auxiliary 
address line. When DLAB is 0, port addresses 
BASE+0 and BASE-1 1 correspond to the Re- 
ceiver/Transmilter and Interrupt Enable 
registers, respectively. When DLAB is I , the 
same ports are logically connected to the LSB 
and MSB Divisor Latch registers , 
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PRODUCTtVlTY 


TWO REAL-WORLD PROBLEMS To 

see how LITES can help you solve real 
problems, let's consider two situations that 
are typical of those you’re likely to en- 
counter when using RS-232 interfaces. 

Many programs that output data to seri- 
al printers use BIOS interrupt 14h. The 
BIOS's asynchronous I/O routines assert 
DTR and RTS before a byte is transmitted, 
then the routines wait for the printer (or 
other device at the receiving end) to re- 
spond by asserting DSR and CTS. Only 
when it senses these signals will the BIOS 


■ Most serial printers that 
are designed to work with 
IBM PCs understand 
what the BIOS requires 
for transmission and 
permanently assert both 
DSR and CTS. 


transmit the byte that is pending. 

Most seri^ printers designed to work 
with IBM PCs understand what the BIOS 
requires and permanently assert both DSR 
and CTS. But not all serial printers were 
designed with the IBM PC in mind. One 
user ran into difficulties when he attached 
a 1 983-vintage printer to his PC via a serial 
cable. The printer powered on correctly 
and ran its self-diagnostic tests without er- 
ror, but it refused to print anything sent 
from the PC. Analysis with a breakout box 
revealed that the printer properly asserted 
CTS each time it was ready to receive an- 
other byte of data, but that it left DSR low. 
Without seeing DSR asserted to indicate 
that the printer was ready, the PC wouldn’t 
budge. 

The solution: a special serial printer ca- 
ble that looped the PC’s DTR output line 
back into its own DSR input. Thereafter, 
when DTR went high, DSR went with it, 
and the PC’s dependence on DSR was ef- 
fectively bypassed. Had LITES existed 



Finally ... a low cost, high speed 
copier for 5V4 and 3V2 inch diskettes! 


Attach a Victory V3000 
Autoloader to your 
IBM/PC or Apple/ 
Macintosh, enter one 
or more copy jobs, and 
walk away! lTie sys- 
tem automatically 
copies 5^4 or 3V^ inch 
diskettes — up to 180 
per hour. Switching 
the copy drive takes 
less than two minutes. 

Copy Formats 
Flawlessly. 

Victory’s Auto-Dup™ 
software copes differ- 
ent formats or you can 


build your own format. 
Auto-Dup tests the 
quality of each copy, 
sorting diskettes into 
one of two output bins. 

Do-It-Yourself 

Servicing. 

The Autoloader’s 
simple component de- 
sign and diagnostics for 
checking drive align- 
ment and speed allow 
you to maintain the 
system without outside 
service. 

Call 1800) 421-0103. 
And ask about Victory’s 
family of affordable Au- 
toloaders that support 


Hard Drive Back-Up, 
Serializatioa and Cus- 
tom Label Printing. 


w 

VICTORY V 
ENTERPRISES 

Technology, Inc. 

Victory Plaza 
1011 E. 53V^ Street 
Austin. TX 78751-1728 
(512) 45(M)801 

b Eunee oil BFl: Pw OS-I) 
4&33DI37. Fmfcfuft (4».«074l 
27051. London (44-1) 941-4066. 
MiIm 09.2) 3310063S. Slockhakn 
(46-8) 7S47460. Madnd C34-I) 

2&S9SCQ. 


See us at COMDEX/Spring in ('hifagi*. BiM)ih ^21 75. .April HM:]. 
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Sure Ws Insured? 

Most computers are not insured. And oidinaiy 
policies may exclude or limit the coverage 
you need. Do you have the ready cash to 
replace stolen or damaged equipment? \bu will if you have SAI^ARE’s 
comprehensive Computerowners coverage. It provides full replacement of 
hardware, media and purchased software for just pennies a day! Viur 
protection includes theft, hre. accidental darnage, natural disasters like 
earthquakes, and more. Even costly power surges are covered. Just select 
your system value and premium from the table below Use the coupon or 
call for immediate cover^e or more Information. 

CallTbll Fte« 

1 - 800 - 848-3469 

Local 1 -614-262-0559^ 

OnCompuSem, 

COSAF 

SAFEWAll, 'Ac ■■aanacc Afescy IBC. 
2929 N. High St. 9.0. loi 02211 
ColBBhu, OH 43202 


AlMMMOllMmM 

JhMMlPnnfen 

Up to $2,000 

$ 39 

$ 2.001-S 5,000 

S 69 

$ S,001-S 8,000 

$ 89 

$ 6,001-$11.000 

$109 

$11,001-$14.000 

$129 


Cal Kk rMaa on Mghar amounia 


10 CMfTRlAL Review your policy for 10 days after you receive it. Satis&dion 
guaranteed or your money back. 


O Chedc Encloied □ Vlu □ MasteiCard Exp_ 
Can]# 


. Phone (Daytime). 


Total value of hardware, media and purchased software 


UaltoUFBHMtThelrisurmAo^ RO. 80x02211 Columtius. OH 43202 
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7^ LITES Patch Points 








Function 

Address 

Size 

Default 

Hotkey ID string 

0155h 

8 bytes 

Alt-L 

Hotkey scan code 

oieoh 

1 byte 

26h 

LITES video attribute 

0161h 

1 byte 

70h 

LITES display row number 

0162h 

1 byte 

0 

LITES display column offset 

0163h 

1 byte 

0 

Refresh frequency counter 

0164h 

1 byte 

2 

Default COM port designator 

0165h 

1 byte 

0 

Hotkey shift mask 

OlAOh 

1 byte 

8 



Figure 3: The locations, sites, and default values of the LITE parameters that can be patched to 
alter the hotkey combination, status line location, status line color, refresh frequency, and default 
COM port allow you to customize its operation . 


when this problem was encountered, it 
would have made short work of solving it 
since it monitors both CTS and DSR. 

A problem that LITES did help diag- 
nose was one involving the CARDFIli 
utility that appeared in this space in our 
October 13, 1987, issue. Several readers 
complained that when they used the pro- 
gram to dial a phone number, it inexplica- 
bly replied that their modem wasn’t ready. 
CARDFILE was written on a system 
equipped with a Hayes Smaitmodem 1200 
and thoroughly tested both during and after 
its development, and a review of the pro- 
gram’s code revealed no obvious reasons 
why it shouldn’t work. 

Enter LITES. CARDFILE used BIOS 
interrupt 14h to transmit the string 
“ATDT”, followed by a phone number, 
to the Smaitmodem to instmct it to dial the 
phone. With the modem’s configuration 
switches on their factory settings, CARD- 
FILE performed without a hitch — the 
BIOS routines asserted DTR and RTS, the 
modem asserted DSR and CTS, and the 
string was sent flawlessly to the modem. 
But if switch 6 — which permanently as- 
serts DCD in its default down position but 
lets DCD float in the up position — was 
toggled up, CARDFILE wouldn’t dial. 

Under normal circumstances, CARD- 
FILE should have had no dependence 
whatsoever on the DCD pin. But LITES 
revealed that in the Hayes Smaitmodem 
1200 and many compatibles, DSR follows 
DCD. Since I)CD doesn’t go high until of- 


ter the modem dials a number and a carrier 
link is established, neither DCD nor DSR 
was asserted when the CARDFILE utility 
raised DTR and RTS and attempted to 
transmit the dial command. As a result, the 
BIOS timed out trying to send the first byte 
of the command string — and the CARD- 
FILE utility, sensing the error return from 
the BIOS, reported that the modem wasn’t 
ready for use. 

Once again, DSR was the culprit. 
Knowing this, we found a simple solution: 
make sure switch 6 was down before using 
CARDFILE to dial a number on a Hayes 
Smaitmodem 1200 or compatible. Or as 
an alternative, you can modify the CARD- 


FILE utility so that it will ignore DSR and 
rely solely on CTS. 

CUSTOMIZING LITES As shown in 
Figure 3, LITES.COM contains several 
patch points that allow you to customize its 
operation. The byte at offset 0l60h in the 
.COM file, for example, lets you change 
the hotkey from Alt-L to Alt with any other 
key. Just substitute the new hotkey’s scan 
code for the default value of 26h. A key- 
board layout complete with scan codes is 
shown in Figure 4. 

In addition to changing the hotkey it- 
self, you can also change the Shift key or 
keys that go with it to define the hotkey 
combination . Figure 5 summarizes the val- 
ues that correspond to every possible com- 
bination of Alt, Ctrl, Left Shift, and Right 
Shift. The default Alt-L combination, for 
instance, can be changed to Ctrl-Alt-L by 
replacing the byte at offset 01 AOh with the 
value 6. 

The easiest way to make such modifica- 
tions is with DOS’s DEBUG utility. For 
example, to change LITES to pop up with 
Ctrl-Fl , just follow this script; 

DEBUG LITES.COM 
E 0160 3B 
E 01A0 4 
W 
Q 

The first line invokes DEBUG from the 
DOS prompt and loads LITES.COM for 
editing. The second line uses DEBUG’s 
Enter command (E) to change the value at 


Keyboard Scan Codes for Alternative Hotkeys 


111 iiiifliiiiiiii iHiiiniiii inniiiH imiiiii 


llllllllliaillllllllllllBIllllllllllllHII llllllilllBI 


OF 

PI; 

jiyuuiuiyiyiui 


lelil 2eHr47[ir4a 

fall- 1 

3A 


"'ll ”Jir,?’ilL”lll,”lll,?<lll,“Jl! ?e 

- 1 

II- Auu 



2a||| 2C 

III lollfiEll 2fJ|| sojll 3,111 P', LmIII 

“imn 


ID 


'Ll 

sill sal 


‘lalil 1C 


Figure 4: Substituting any one of these scan codes for the byte at offset 01 60h in LITES.COM 
changes the primary key used to bring up the LITES display . Fore.xample, ifyoupreferAlt-FI to 
Alt-L. enter the hex value 3Bh at offset 0J60h. 
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Discover PC-Link® 


Unlimited online usage for just 
$9.95 a month 


Finally, an online service 
for MS-DOS* conrouter 
owners has arrived offering a 
wide variety of exciting and 
informative services for just 
$9.95* a month— no matter 
how many hours you spend 
online. 

Introducing PC-Link. 
With PC-Link’s friendly, 
menu-driven DeskMat^ 
interface, you’ll dis- 
cover the services 
you want— at a 
great low price 
that won’t have 
you watching 
the clock. 

Services like 
a Software 
Buyer’s 
Guide, 
stock 
quotes 
hot off the wires, American 
Airlines EAASY SABRE™ 
travel services, Grolier’s 
Academic American 
Encyclopedia’'* and news 
from USA Today*. 

Plus, there's more. 

As a PC-Link member, 
you’ll also have access to the 
premium services of PC-Link 



Plus at the low rate of 10 
cents* a minute. No extra 
charges for 1200 or 2400 baud 
users! PC-Link Plus features 
services designed exclusively 
for PC owners, including an 
impressive selection of soft- 
ware for downloading, help 
from PC experts, clubs, special 
interest grxxips, and more. 

Your first 
month is FREE! 

This special offer 
entitles you to 1 free 
month of unlimited 
access to PC-Link, 
plus 2 free 
hours** of 
PC-Link Plus 
lervices— 
every- 
thing you 
need to get you started with 
your purchase of the PC-Link 
Software Package for just 
$29.95***. ’That’s a $21.95 
value, yours FREE when you 
become a PC-Link member. 
What’s more, you’ll receive a 
subscription to PC-Link 
Update, your guide to all the 
exciting events and services 
online. 


Don’t delay! Order your PC-Link 
Software Package today for just $29.95. 

Or visit leading computer and 
software dealers near you. 

Call 1-800-545-6572 Extaisa 


n 


r~n I w«nl U> become a PC-Link member' I underatand that my 
t — I X6S* Intiuductory PC-Link Software Package includes 1 FREE 
month of unlimited accees to PC-Link. plus 2 FREE hours of evening or 
weekend use of PC-Lmk Plus servicee, and a subscription to PC-Link 
Update magazine, ail ftM- «ily $29.95. 

KuU 'V’ainc 




Street .A-Wre'^s 


Cil v Stau* Zip 

Daytime Phone .'fuiabv Evening Phone Number 

Diak Size O Q SV^ 


L 


Enclosed is my $29.9$ payment. I'm paying by 
Q Mast^Card Q Visa D Check 


(.'nilit Card # 

Kxp Dote 

Signature of Cardholder 


Mai] UK PC-Link 

$619 Westwood Center Drive 
Suite 200 

jlgg V’ienna, VA 22180 

PC-LinK 

The onliiie aerviee for PC owsera. 


*Rales higher during business hours and outside continental United States. 
**Evening and weekend usage rate of 10 cents per minute wpties. '""Requires 
PC -compatible computer with at least 3fMK RAM. MS-DOS version 2.11 or 
higher, a Ha^es-compatible modem, and a MasterCard. Visa, or checking account 
for registration. PC-Unk is a remstered trademark of ^antum Computer Ser- 
vices. Inc. Grolier's Academic American Encyclopedia is a trademark of Grolier's 
Electronic Publishing, Inc. USA Today is a registered trademark of Gannett Com- 
pany. Inc. EAASY SABRE ia aaervice mark of SABRE Travel Information Net- 
work. MS-DOS is a registered trademark of Microsoft Corporation. 

C> 1999 Quantum Computer Ssrvicni. Inc. 
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SeeDOSnm 




Pull down a menu for quick, 
easy access to the foU powered 
foatures of the program. 



Want a tr^ view? Just M 
upa window. You ccmscnu, mouse 
or Speed Search for directories. 



7b see your files, pidt a 
directory on die Iqfi and see the 
contents on the ri^ 



Rememberyour last 15 commands ? 

Our Command History does. 
Tbkeyour pick and run mm again. 



View your dBASE^ Uorllldata 
wiOwut having to run dBASE. 
h'sasdoseasakeystoke 



Another keystroke shows Lotud^ 
1-2-3* or ^pnphor^ files— widi- 
out running 1-2-3 or Symphony. 



See DOS run like you’ve never seen it before. Like you won’t see it run with any 
other DOS enhancement shell. See version 2.0 of the Norton Commander? 
InjoWoHd saw it and said it “stands out as the best on the market ... a near- 
pmect product . . . recommended for all DOS users, regardless of expertise’.’ 

The new Norton Commander combines the functions of a hard disk manager 
with all the features you need to support and enhance the DOS command 
line.%t it’s flexible enough to get out of your way when you don’t need to 
see it. See your dealer right away And see v # . 

how fast DOS can run. rO ulf 
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PRODUCTIVITY 


SHIFT MASK Value Table 



•••• •••• 

, 


SHIFT MASK 0 1 
Value 

1 23456789ABCDEF 

• —Pressed 


Figure 5; shift mask values 
corresponding to the different combinations 
that can be formed from the Alt, Ctrl, Left Shift, 
and Right Shift keys . Substitute one of these 
values for the byte at offset OIAOh to change the 
Shift keys used to pop up the UTES display. 


offset 0160h in the COM file to 3Bh — the 
hexadecimal scan code for function key 
FI . DEBUG always thinks in hex, never in 
decimal. The next line, E OlAO 4, enters 
the code for the Ctrl key into the shift mask 
byte at offset OIAOh. The W command 
then writes the modified program file back 
to disk, and Q ends DEBUG and drops you 
back out to the IX)S command line. 

If you change the hotkey’s scan code, 
you’ll also want to change the portion of 
the message displayed when LfTES is in- 
stalled that says “Hotkey is Alt-L.” To do 
this , simply enter a new string up to 8 bytes 
in length beginning at offset 0155h. For 
example, the text “Alt-L” would be 
changed to “Ctrl-FI" with the following 
sequence: 

E 0155 "Ctrl-Fl" 

Anything you put inside quotation 
marks following DEBUG’s Enter com- 
mand is interpreted literally. In this case, 
DEBUG enters the ASCII string “Ctrl- 
Fl” at 0155h. After this is done and the 
modified .COM file is saved, LITES will 
announce that the “Hotkey is Ctrl-Fl” 
when loaded. 

By default, LITES’s status line is dis- 
played in black characters against a field of 
white in the upper-right-hand comer of 
your screen — row 0, offset 0 columns 
from the right margin. The default black- 
on-white video attribute is found at offset 
016lh, the row number at 0162h, and the 
columnar offset at 0163h. To change 
LITES’s colors, replace its default video 


attribute with a value whose upper four bits 
represent the desired background color and 
whose lower four bits represent the desired 
foreground color. The table in Figure 6 
lists each of the 16 colors available on a 
color system and the numbers that corre- 
spond to them. 

If, for example, you have a color sys- 
tem and want LITES’s status line to appear 
in white-on-red rather than black-on- 
white, use the DEBUG command 

E 0161 4F 

to effect the change. The value 4Fh is the 
new video attribute. The numeral 4 repre- 
sents the color red (the background color), 
and F is the hex code for intensified white 
(the foreground color). You can choose 
any value from 0 through 7 for back- 
ground, and any value from 0 through F 
for foreground. 

To change the location at which LITES 
pops up, simply modify the values for col- 
umn offset and row, which are at offsets 
0163h and 0162h. The row that LITES 
uses for its display can be varied from 0 to 
24 on most displays. The column offset 
moves the status line the designated num- 
ber of columns away from the right edge of 
the screen. 

LITES taps into your PC’s timer tick in- 
terrupt to read the UART chip and update 
the display. The byte at 0164h determines 
how often this occurs. The default value of 
2 makes LITES act every second timer 
tick, or about nine times every second. 
You can tweak this value to adjust the 
length of time between LITES refieshes in 
increments of Vis second. The highest res- 
olution you can achieve is with a value of 
1 . The trade-off between this and less fre- 
quent updates is that the more often LITES 
is called to update the display, the greater 
the amount of overhead incurred and the 
less work gets done by the computer. 
When you’re diagnosing transmission 
problems, use a value of 1 or 2. IfLITESis 
loaded purely for educational purposes, 
consider upping the timer value to 9, so up- 
dates will be made only every 'A second. 

The final patch point is the byte that de- 
termines LUES’S default COM port. If no 
comport entry is made on the command 
line, LITES defaults to the COM port val- 
ue stored at offset 0165h. Unlike the 
LITES command line, on which COMl 



IBM PC Color 

PtBpIIs' 

Codes 

Code 

Color 

0 

Black 

1 

Blue 

2 

Green 

3 

Cyan 

4 

Red 

5 

Magenta 

6 

Brown 

7 

White 

8 

Gray 

9 

Light blue 

A 

Light green 

B 

Light cyan 

C 

Light red 

D 

Light magenta 

E 

Yellow 

F 

Bright white 



Figure 6: The 16 text colors available on PCs 
equipped with color video adapters and their 
numeric equivalents. Background color may 
take on any value from 0-7. Foreground color 
may be designated 0-Fh . 


would be designated by an ASCII 1, the 
BIOS thinks of COMl as port number 0. 
In changing the default with DEBUG, a 
value of 0 corresponds to COMl , a value 
of 1 corresponds to COM2, 2 corresponds 
to COM3, and so on. 

For safety’s sake, always work on a 
copy of a program you wish to modify. 
And after you make changes with DE- 
BUG, remember to save the edited version 
with the W command before exiting with 
Q. If you don’t save your changes, they 
will be lost. DEBUG won’t automatically 
save them for you. 

So, next time you have transmission 
problems when your PC is connected to a 
modem, a printer, or even another com- 
puter with a serial cable, don’t throw your 
hands up in fmstration. Most asynchro- 
nous RS-232 interactions turn out to be rel- 
atively simple when you turn on LITES to 
illuminate the situation. GS 


Jeff Prosise is a contributing editor of PC 
Magazine. 
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Speaking the 

LANGUAGE OF THE 
PM API, PART 4 

The header files in Presentation Manager programs employ a strange-looking Hungarian 
Notation . Once you understand it, you ’ ll want to use it in all your C programming . 


A s we've seen in my Iasi several col- 
umns, Ihe Application Program 
Interface of the Presentation Man- 
ager encompasses more than just 500 new 
function calls. The header files define a 
great many new data types, data struc- 
tures, constant identifiers, and macros. 

Whafs more, the Presentation Manag- 
er API even seems to affect the thinking 
processes of programmers working in the 
system! Once you sum programming for 
the Presentation Manager, first thing you 
know, you're defining variable names like 
apchFileSpec. Yikes! What on earth does 
this mean? Certainly FileSpec by itself is a 
common enough variable name, but what 
is that apch in front of it? 

A variable named apchFileSpec exem- 
plifies a naming convention known fondly 
among Microsoft developers as "Hungar- 
ian Notation." Hungarian Notation is part 
of the Presentation Manager API because 
it is often used in naming fields of data 
structures that are defined in the PM head- 
er files. 

Of course, you can name your own 
variables whatever you want. But a lot of 
people who look at Hungarian Notation 
become quick converts, not only for Mi- 
crosoft Windows and Presentation Manag- 
er programming, but for other C program- 
ming as well. There is a lot of valuable 
information packed into a variable name 
like apchFileSpec that compensates for its 
initial strangeness. 

HUNGARIAN NOTATION Hungarian 
Notation is named in honor of Charles Si- 
monyi. the legendary Microsoft program- 


mer. ll was the Hungarian-bom Simonyi 
who. while working at Xerox's Palo Alto 
Research Center (PARC), developed the 
first real WYSIWYG word processor. 
Programmers at Work, edited by Susan 
Lammers and published by Microsoft 
Press, contains an interview with Simonyi, 
and here’s what he says about Hungarian 
Notation: 

"It’s called 'Hungarian' as a joke. You 
know they say. 'That’s Greek to me,’ 
meaning they don't understand it, so it 
might as well be written in Greek. 'Hun- 
garian' is a twist on that phrase because 
these naming conventions are actually sup- 
posed to make the code more readable. 
The joke is that the program looks so un- 
readable, it might as well be written in 
Hungarian. But it's a set of conventions 
that controls the naming of all quantities in 
a program.” 

Programmers usually don’t give much 
thought to Ihe names they use for vari- 


■ There is a lot of 
valuable information 
packed into a variable 
name like apchFileSpec 
that compensates for its 
initial strangeness. 


ables. If the name is roughly descriptive of 
the purpose of the variable, then the name 
is OK. But with Hungarian Notation, the 
variable name itself provides some very 
important information about the vari- 
able — specifically, the data type of the 
variable. TTie apoh prefix of apchFileSpec 
means that the variable is an array ( a ) of 
pointers (p) to characters (ch). Just 
from looking at the variable name, you can 
probably guess that the variable is defined 
something like this: 

char *apchFileSpec[10] ; 

And that tells you a lot more about the vari- 
able than the simple name FileSpec. 

HELP FOR NON-HUNGARIANS Ut ’s 

look first at an example from conventional 
C programming in which Hungarian Nota- 
tion is not used. Suppose you have two 
variables that are named fileptr and 
filesize. You might write a statement 
like this: 

fileptr = filesize ; 

Offhand, there doesn’t seem to be any- 
thing wrong with that statement. But when 
you compile the program, you get an error 
message: "Left operand must be lvalue.” 

Oops! Suddenly you remember: you 
defined fileptr and filesize as ar- 
rays. You forgot that you need to index 
them, perhaps like this: 

fileptr[i] filesize[l] ; 

So you fix that problem and compile the 
program again. This lime you gel a warn- 
ing message: "Data conversion.” 
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Now what's wrong? You look at the 
definition of the two variables: 

Int fileptr[3] ; 
long fileslze[3] ; 

Well, that was a mistake. The fileptr 
variable should have been defined as an ar- 
ray of longs, like this: 

long fileptr [3] ; 

Now, at last, the program compiles with- 
out any warning or error messages. 

A programmer who uses Hungarian 
Notation would have originally defined 
these two variables thus; 

int aiFilePtr[3] ; 
long alFileSize[3] ; 

The ai prefix stands for “array of ints” 
and al stands for “array of longs." If 
you write the statement 

aiFilePtr = alFileSize ; 

you know just from looking at it that some- 
thing is wrong. You know that aiFile- 
Ptr is an array and can’t appear on the left 
side of the assignment without an index. If 
you add the indices 

aiFilePtc[i] = alFilesize[i) ; 

the statement still looks wrong because 
you'reassigningalongtoanint. You'll 
go back and fix both the definition and the 
name of the first variable: 

long alFilePtr[i] ; 

You'll also fix the assignment statement: 
alFilePtr{i] = alFileSize[i] ; 

That looks a whole lot better. You’ve just 
fixed two bugs without even exiting the 
editor. 

Is this all there is to Hungarian Nota- 
tion? Just about. It's not a very complex or 
profound system, but it’s obviously a very 
useful programming tool. 

One of the best things about Hungarian 
Notation is that it’s flexible. Programmers 
who use it often develop their own particu- 
lar styles and conventions. Of course, a 
software house might want to lay down the 
law on Hungarian Notation so that pro- 
grams are more maintainable by other peo- 
ple. But individual programmers can adapt 
Hungarian Notation to their own prefer- 
ences. 


What I’ll describe here is the “recom- 
mended" Hungarian Notation for Presen- 
tation Manager programming. 

THE BASIC DATA TYPES Hungarian 
Notation is used in two major places in the 
Presentation Manager. First, it is used to 
name most of the fields of structures that 
are defined in the header files. Knowing 
Hungarian Notation will help you remem- 
ber these field names. It's also used in 
OS/2 and Presentation Manager documen- 
tation for function parameters. 

In Hungarian Notation, a lowercase 
prefix in the variable name indicates the 
data type of the variable. The table in Fig- 
ure I shows the basic Presentation Manag- 
er data types with the recommended Hun- 
garian Notation prefix. Some examples are 
chKeyln, sMaximum, and ulFilePtr. 
'These variables would be defined using 
data types CHAR, SHORT, and ULONG, 
respectively. 

ARRAYS, POINTERS, AND COUNTS 

For arrays of basic data types and pointers 
to basic data types, an a or p prefix pre- 
cedes the prefixes shown in Figure 1 . For 
example. alColorValues is an array of 


LONG integers and is probably defined 
something like this: 

LONG alColorValues [10] ; 

i'^n Prefixes for 

jiJj Standard Data 

Types 

PM data type 

Prefix 

CHAR 

ch 

BYTE 

b 

UCHAR 

uch 

SHORT 

s 

USHORT 

us 

INT 

} 

UINT 

ui 

LONG 

1 

ULONG 

ul 




Figure 1 ; Each standard data type used in the 
Presentation Manager API has a recommended 
variahle-name prefix. 


The variable name pIColorValues is de- 
fined as a pointer to LONG integers: 

LONG eplColorValues ; 

Here’s an array of characters: 

CHAR achBuffer[4l)] ; 
and a pointer to characters: 

CHAR *pchBuffer ; 

The a and p prefixes can be used to- 
gether in the same variable name. For ex- 
ample, consider the variable name with 
which I began this column: 

CHAR *apchFileSpec[10] ; 

This is an array of pointers to characters. 
Sometimes the prefixes f p and np are used 
instead of the simple p to distinguish be- 
tween a far (32-bit) pointer and a near ( 1 6- 
bit) pointer. 

Some variables are used to store a 
“count” of something — for example, the 
count of the number of characters in a 
string. This is a special case in which the 
Hungarian Notation doesn’t indicate the 
data type of the variable but. rather, what 
the variable is counting. 

Suppose, for example, that you define 
an array of characters thus: 

CHAR achBuffer[40] ; 

You might then want another variable that 
contains the length of this buffer. You’d 
define and initialize the variable thus: 

UINT cchBuffer ■ alzeof achBuffer ; 

In this case, the cch prefix indicates that 
cchBuffer is a count (c) of characters 
(ch) in the buffer. 

You should be familiar with this stan- 
dard definition of the main function in a C 
program: 

int main (int argc, char *argv[]) 

Let’s rewrite this using Hungarian Nota- 
tion. The first parameter to main is the 
count of the number of arguments. The 
second parameter is an array of pointers to 
strings: 


int main (int cArg, char •apchArg[]) 


ZERO-TERMINATED STRINGS As 
you see, you can use either the ach orpch 
prefix to denote an array of characters or a 


PC MAGAZINE ■ MARCH14. 1989 
330 




At Last, Someone Got It Right... 

The Worid’s First Perfect Keyboard! 

Omni Key/102' 

FOR XT, AT, 386 TYPE SYSTEMS 
Read what the experts say... 

**...I2fii nction keua on the left where God intended them... rpvnliitjonarv and much needed. ..Better than any 
reiriaK^einent keyboard... duplicates the responsiveness and tactile feedback of the original IBM keyboard ...A viable 
alternative to IBM®’s own model... durable, well-designed, s^ible and has just the right feel..." 

Gary Ray PC Week. 

“/ was surprised to discover how {Northgate^s} keyboard increased my productivity. 

My ears can tell wh«t my fingers have mistyped, and wh^ Tm ftying across the 
IcE^ my fingers get the kind of feedback tho' evidaitly need!’ 

Keith Ferrefl, Compute Magazine. 

“Htpina on the {N6rtha€Ue} is more comfortable 
th^ on any of the replac^nents Fve tried!' 

Jonathan Matzkin, PC Magazine 


ONLY 


WHY 
WE PUT THE 

FKEYS 
ON THE LEFT 

Most psopfs iM/nstf fctyboard typing on botrdi wfth tfw 
f tays tfM nwfi Nihwe most comwifsnt sod 

•mM for tfl« lift fwncf to tfw tfMfli. Botfi iMndi in 
plica M typing sc/NMi toacftM. SpMtf and accuraqf 
toeraasa and praductfon aeara 

Northgate Designed OmnlKeytlOE In Response To Countless Users 
Who Demand Better Layout, Better Touch And Positive Entry Feel! 


EXCLUSIVE 

“CUck/lhctile Peel" 


Features You’ll Find Only in the OmnlKey/102 


B CompatiUe with the IBM* enhanced 
keyboard including a Sys Rq key ftH* 
mainframe access. 

a The 12 F\iliy Pit^rammable Function 
are positioned on the left where 
eve^ne told us they belong for increased 
typing efficiency. 

B Ebcchisive Northgate Click/lhctiie touch 
using J^Mnese made All’S sealed 
elecQo-mechanical key switches rated for 
virtually a Ufotiine of use 

B Three-Year UNCONDITIONAL 
WARRANTY Anything tweaks, we foe or 
replace free 

B l-RD li^t panel for CapsLock, NumLock 
and Scroll Lock (IBM doesift have lights) 

B ESC, CTRL, SHIFT, AU keys are color 
cod^ Red, Green, Blue for WordP er fect* 
users. Vertical teniF4ates fit, too! 

B Elnter is jumbo sized, L-shaped 
Backspace is double-width. Both Shift 
k^ are (wersized fix' orw-free operation. 

B CTRL, SHIFT, ALT Keys are aligned 
on left side. 


B ESC key is where it belcmgs, next to No 1 
on the top numeric row. 

B CTRL key is where you expect to fmd it, 

too, next to letter A 

B CapsLock key is next to space bar. 

B 9 Curser and scre«i control keys on 
separate pad. 

B Four separate cursor arrow keys. 

B F\U1 Numeric Keypad AND WETE EVEN 
ADDED AN ( = ) KEY FOR FULL 
REDUNDANCT Wmi TOP NUMERIC 
ROW Spread sheet users and accountants 
love this feature 

B 12 window pencil-in strip so you can 
customize F\inction Key notes to yourseH 

B Built to last with foil metal base (many 
keyboards are all (dastic). Omni Key / 102 
has a sobd, Sfr Dx “sit down on your desk 
tostAyfeeC' 

B Nw Sim-Line ergonmnic profile 

B Popmp back legs adjust typing an^ for 
maximum comfort 

B 100% Novell FI.S Software Compatible 


Now! PS/2 ™ Compatible! 

Ybs, Omni can b<' u.srd with IBM PS/2 models .’k), 1)0, 6(1, 80 ONIY $25iX) additional 


A 1 - 800 - 526-2446 


Order yours today Hurry Supplies may be Umlied. 

NORTHQATE COMPUTER SYSrerfS • 13895 tnduMI Pwk BM. Sula 110 • Pynoue hM SS44I 
Mw SniP)n)'OnraX«r'102onMrrU I urxlti w vf I may um 
tlor >0di)«antf r IwWl mtyMumiribrMprDObCtCOW 
lopuylorValghibcatwayt. 



«»: 8onw MTV IBM PCI. PCY 
lU. Al AT8T, Mm* ZMh WW 
Tandy ■ uncarWn eoniaei yow 
cotnpulif auppHaf. 

NofttigaM aril accapl COO wid 


818 883.0111. 

nut Ofdan to 812 383*1888. 
SNIPPMO: AlkMir 6 daya tor (M* 
procaaaino balora Sapmant 


14 UPS Qraund add 37.00: 

Mbw 2-3 ii w afca toe daHvanf- 
21 UPS Saeond D«y add Si 300; 
3) UPS ^wnigW add 822.00 
k»a•e^ board. 


Compular Brand 3 lypa 
Piaata ahp Wbiraig. 
QTV. ITBI 

OnvaKay'102 

OT101 

Cn-84 

PS/2UodM 

(Add tor aa.) 

TOTAL 


888.00 8_ 
808.00 8— 

878.00 3— 

828.00 8— 







386IMultiWare 

Better Cfto/ce For Your Busiriess 

A big league, ’386 PC-based 
multiuser, multitasking 
computer solution that is: 

E^owerful, 

[^n-complicated, 

[^^liable, 

[^^mpatible, 

[pragmatic, 

[Competent, 

[^^sy to install, 

[^n-confusing, 

[^ser oriented, 

[^OS based. 


... and simply a better 
choice for your business! 



Mm 

High Performance Multiuser 
Solutions for Business 


100 Pennsylvania Avenue 
Framingham. MA 01701 


CIRCLE 168 ON READER SERVICE CARD 


Think 
You Can't 
Afford A ^ 
PostScripf 
Printer? 


For Just 


$195 

NOW YOU CAN 
Print PostScript 
Language 
Text and Graphics 
On .<^o^'^ANY Printer 



PostScript® Language 
Interpreter for the IBM PC 

Includes Drivers for: 

HP LaserJet, DeskJet, PaintJet; 

Canon LBP-8II, Bubblejet BJI30; 
Epson LQ and FX; Toshiba 24'Pin; 

IBM ProPrinter, Quickwriter; NEC Pinwriter 

High Quality Scalable Outline Fonts Included 
GoScript • 5/95 • Includes 13 Fonts! 
GoScript Plus - S39S • Includes 35 Fonts! 

GoScript Software, 
the Low-Cost PostScript 
Language Printing Solution 


ORDER TODAY! 

Contact Your Local Dealer 


or call the LaserGo Order Line 
(800) 451-0088 (outside Calif.) 


Exclusive European Distributors: 
Graphic Sciences Limited, Surrey, England 
TEL: (01 ) 940-9480; FAX: (01) 948-2851 

^...LaserGo, Inc 




TEL; (619) 530-2400 
FAX: (619) 530-0099 


CIRCLE 280 ON READER SERVICE CARD 


PRODUCTIVITY 

■ ENVIRONMENTS 


pointer to characters, respectively. Usual- 
ly. these arrays of characters and pointers 
to characters ate used to represent charac- 
ter strings. Very often in C programming, 
a character string is terminated by a zero 
byte. 

A special Hungarian Notation prefix 
( sz ) is defined for zero-terminating 


■ A special Hungarian 
Notation prefix (sz) is 
defined for zero- 
terminating strings. It is 
sometimes used and 
sometimes not; Hungarian 
Notation is flexible. 


strings. It's sometimes used and some- 
times not. (As I mentioned earlier, Hun- 
garian Notation is flexible.) For example, 
you can use either 

CHAR achFormatf] = "%s %1- ; 
or 

CHAR szFormatt] = -%s %1- ; 

Or you might want to define this variable 
as a pointer, using either 

CHAR ‘pchFormat » "%s %1" ; 
or 

CHAR »azFormat = ”%8 %1" ; 

And sometimes a prefix of psz is used in- 
stead of just sz. 

FtAGS AND BOOLEANS Often in Pre- 
sentation Manager programming, you’ll 
find that a single variable contains a series 
of bit flags. This is indicated by the f pre- 
fix. For example, 

ULONG fulFrameFlags ; 

The variable fulFrameFlags is a series of 
flags encoded in a ULONG. When a vari- 
able is used for bit flags, it is almost always 
defined as an unsigned data type — a 
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ULONG or USHORT or UCHAR— so the 
ful prefix can be shortened to f 1; for ex- 
ample, 

ULONG flFrameFlags ; 

This prefix is understood to be a ULONG 
rather than a LONG. 

The f prefix is also used for variables 
defined as BOOL (which is defined as an 
unsigned short). For example, 

BOOL fMouseButtonDown ; 

BOOL variables can be either TRUE 
(equal to 1 ) or FALSE (zero). 

I mentioned earlier that Hungarian No- 
tation is used in naming the fields of Pre- 
sentation Manager structures. Here’s a 
structure definition from the PMWIN.H 
header file: 

typedef struct _WNDPARAMS 

{ 

USHORT fsStatus ; 

USHORT cchText ; 

PSZ pszText ; 

USHORT cbPresParams ; 

PVOID pPresParams ; 

USHORT cbCtlData ; 

PVOID pCtlData ; 

} 

WNDPARAMS ; 

The fsStatus field is a series of flags en- 
coded in a USHORT. The cchText field is 
a count of the characters in another vari- 
able, namely pszText, which is a pointer to 
a zero-terminated string. The cbPresPar- 
ams field and the cbCtIData field are 
counts of bytes in the pPresParams and 
pCtlData fields. These two field names 
have only a p parameter because they are 
considered “generic pointers” with no set 
datatype. 

COORDINATE POINTS When work- 
ing with windows and graphics in the Pre- 
sentation Manager, you must often refer- 
ence a coordinate point in a two- 
dimensional coordinate system. Fora 
variable that represents a point on the hori- 
zontal axis, the Hungarian Notation prefix 
is X, and for the vertical axis, y . 

For example, the two variables below 
are probably used to store the position of 
the mouse: 

SHORT xMouse, yMouse ; 

If X and y prefixes are used for coordi- 
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nate positions, how do you specify a width 
or height? Here the o (count) prefix re- 
turns. For example. 

LONG cxRect, cyRect ; 

In this case. cxRect is the width of a rectan- 
gle and cyRect is the height. These vari- 
ables are thus different from 

LONG xRect, yRect ; 

In this latter case. xRect and yRect are co- 
ordinate positions — probably of one of the 
comers of the rectangle. 

STRUCTURES If you look at the Pre- 
sentation Manager header files, you'll find 
that the definition of most new data types is 
followed by a comment. This comment in- 
dicates the recommended Hungarian No- 
tation prefix. For example, here’s the defi- 
nition of ULONG: 

typedef unilgned long ULONG ; /* ul */ 

The header files provide a similar docu- 
mentation for structures. For example, 
here’s the definition of the POINTL struc- 
ture used to specify a coordinate point in 
GPI functions: 

typedef struct ^POINTL /• ptl */ 

{ 

LONG X ; 

LONG y ; 

} 

POINTL ; 

The recommended prefix for POINTL 
structure variables is ptl. For example, 

POINTL ptlMouse, ptlLowerLeft ; 

If you use just one POINTL structure in a 
program, you can use the prefix by itself: 

POINTL ptl ; 

You can also use the a prefix to denote 
an array of POINTL structures: 

POINTL aptl[10] ; 

and the p prefix for a pointer to a POINTL 
structure, thus: 

POINTL *pptl ; 

NOT REQUIRED, BUT... As I said at 
the outset, you can ignore Hungarian No- 
tation and name your variables anything 
you want. Nobody’s going to look over 
your shoulder while you program and tell 


you how to name your variables. 

But I must warn you: if you’re interest- 
ed in learning how to write programs for 
the Presentation Manager, knowing Hun- 
garian Notation will certainly help. Al- 


most all the sample code you’ll see (in 
eluding the code in this column) will use it. 
It’s part of the mind-set, and part of the 
culture, of Presentation Manager program- 
ming. 
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weather to test your skill with 
pilot errors and 'go-arounds 


FAA insitfe»s compare . 
withfluTliori dollar ATC trainers It 
givli you a realistic tralfic mix from 
J • piper Cobs to Boeing 747 heavies in 

any of fflra contrOf sectors Los Angeles 
San frariciaco Miami Chicago and 
* Boston Yet no expener^e is necessary 

a detailed manual sample scenarios and 
an audio cassette demo tape tram you m 
ATC procedures and jargon 


mCON- 


•T'/rf where df ■ 


To order, call l -BOO-eSA-BBOB. 

kMj'« I0M ^ O' comM-itue *!'■ at 'eas’ 
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EVERYBODY 


But they’re not all switching 
to the database management 
system you might expect 
In a recent industry 
survey two-thirds of the 
respondents who intended 
to Dty a DBMS did not intend 
to bi^ dBASE. 

And, perhaps coinci- 
dentally two-thirds of recent 
R:BASE* buyers have used 
another DBMS before. 

Why are thqr switching 
t0R:BASE? 

Because nobody 
really needs a DBMS: they 
only need what a DBMS 
can do. 

And users fmd that 
the friendly facade of other 
software is fine for questions. 

But R:BASE has the right 
answers for their information 
management needs. 

With RrBASE, you 
can handle all your data 
management (not just queries) 
without learning a sin^e 
command. Our Prompt By 
Example (PBE) lets you point- 
and-pick, then R:BASE does 
the work. 

When you find that you’re repeat- Data is data, but 

ing yourself, you automate simply by record- information is power. 

ing your actions in a macro file. 

Or use our application generator R:BASE gives you that power, 

to quickly create complete, correct business And even impartial judges seem 

pro^ams without touching a line of pro- to agree: PC Magazine, Software Digest, 

gram code. Datapro and IrfoWorid all just gave 




■SDOMGIt 


R:BASE their highest marks. 

Because to its ease-of-use, 
R:BASE adds S{^ed, functionality 
and data integri^ in a combination 
you don’t get with dBASE, Paradox, 
DataEase, Oracle or any of the 
other contenders. 

R:BASE is optimized for 
speed, with an intermediate code 




And networking is free for up to three 
users. It’s also easy so any single-user 
application can be run on a mmti-user 
LAN with a single command. And our 
advanced concurrency control, unlike 
earlier-generation auto-refresh 
in other DBMSs, won’t bring your 
network to its knees when you 
expand with our Six-Pack or 
Network Unlimited versions. 


compiler that makes your appli- 
cations sing. And a true com- 
piler is on its way CICnCiPlW 

You can use its English- 
based language in command INFO R:BASE is the second-largest sell- 
mode, to modify programs PC DBMS in the world, and it’s 


Applications that just 
wont quit 


R:BASE writes for you, or to 
write your own solutions from scratch. 

Simple menus, prompts and 
our “paint-the-screen” techniques make 



sophisticated 
screens, forms and 
reports quick and 
easy to create. With 
R:BASE forms, you 
can view and 
update data from 
several tables at the 
same time. Create 
computed fields. Include scrolling regions 
so you can work with all the data from 
other tables. Add rules for data integrity 
And R:BASE is relational, so your 
rules stay with the tables-applications 
can’t avoid or change them. And forms 
can be set up to cascade changes through 
related tables. So you can trust the infor- 
mation you get. 

We also give you an SQL imple- 
mentation that even novices can use to 
create simple yet powerful queries. 


DOIT. 


backed by all the training, service 
and third-party support you’ll ever need. 

It’s providing end-users with the 
information they need in large businesses 
and small. On stand-alone PCs and in 
networks sharing data with minis and 
mainframes. In insurance and real estate 
companies, factories and universities, 
government 
offices and the 
storefront down 
the street 

Checkout 
what R:BASE 
can do for you 
with your local 
dealer, or write: 

Microrim, Inc., 

P.Q Box 97022, 

Redmond, 

WA 98073- 
9722. 

Call 1-800-624-0810 today. 

■Computer & Software News, 9/S/86. Microrim artd ItBASE are trademarks of Mtctorim. Inc Other 
pnxhicu and services mentiotted are not. C Microrim. Inc 1968. 
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Ouickwnler is a trademark of tntematkxul Business Machines Corporation. CM is a registered trademark of International Business Machines Corporation. G 1989 IBM Corp. 


Before 

you buy a printer, 

get a second 
opinion. 



nr 


^The Quickwriter is a 24-pin 
printer built to run forever, very 
quickly^ 

Recently, in PC Mcigazines Fifth 
Annual Printer Issue, the editors 
gave our IBM Quickwriter their presti- 
gious Editor s Choice Award. 

"Fhe (competition was stiff and 

the testing demand- Pri’ntf»r a copy of the com- 
ing. In selecting the AOiVl V^UlCKWriLCr 1 rifllCr plete PC Magazine 

Quickwriter as the creme de la creme of 


automatically, in seconds, and that it 
(could do multi-part forms and spreadsheets 
heautifully, they simply concluded: 

. . this is a printer without peerV 
To see the IBM QuickwriU'r in action, 
s(‘e your IBM Authorizi'd Dealer or your 
IBM marketing n‘pr(‘S('ntative today. 


its class, the loiowledgeable lab experts 
at PC Magazine scrutinized printers 
of virtually every brand name, with every 
speed, and at every price range. 

It was under these conditions, and 
in a very tough category, that the 
Quickwriter came out of the pack with 
flying colors: 

. . IBM has hit on a winner . . 

^dien they chose the Quickwriter 
as number one, they considered the look 
of its crisp executive type and the 
quabty of its graphics, with either film or 
fabric ribbon, and this is how they 
described what they were looldng at: 

“/f’s gorgeousP 

Vi'Tien they examined our 
Quickwriter for design, durability, speed 
and ease of use, they used some very 
impressive language: 

“/BM designed this obviously 
heavy-duty device to run without 
fail for a very' long timeP 

And when they saw that our 
Quickwriter was the fastest IBM impact 
p(‘rsonal printer ever, that it was the only one 
that could go from letterhead to envelopes 


j)lete PC Mage 
nwiew, or to find the dealer nearest you, 
call 1 800 IBM-2468, ext. 118. And put 


your money on a 
winner. 




s/ 
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BayTech engineers Printer Sharing. 


Make the most of your invest- 
ments in valuable printers, com- 
puters, plotters, modems, and other 
resources with a printer-sharing 
device from BayTech. We manu- 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 


From simply sharing one or 
more printers between computers, 
to creating a complete network for 
printer sharing and computer-to- • 
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 
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Bay Technical Associates. Inc., 

Data Communications Products Division 
200 North Second St.. P. O. Bo.x 387. 
Bay Saint Louis, MS 39520 USA 
Telex: 9I0-333-I6I8 BAYTECH. 
Telephone: 601-467-8231 or toll-free 

800-523-2702, EXT 982 
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Sequential file 

PROCESSING, PART 1 

Routines for sorting, updating, and merging sequential files are an important addition to your 
Power Programming library. Here are versions both in C and in assembly language. 



H aving reviewed file system basics 
and terminology in the last several 
issues, we’re now ready to explore 
file-management techniques in a practical 
way. Let’s start with a brief consideration 
of sequential file management. 

A sequential file is a collection of rec- 
ords that are accessed in the order of their 
occurrence in the file. Sequential files are 
most useful when: 

■ each record is so strongly dependent on 
the records surrounding it that it is mean- 
ingless out of context; 

■ there is a lot of data to store and you 
want to make the most efficient possible 
use of disk space; or 

■ the data is relatively stable, can be up- 
dated in a “batch” mode, and need not be 
accessed interactively and randomly. 

In the days when magnetic tape drives 
were king, the efficient management of se- 
quential files was developed into a fine art. 
If you look into computer science text- 
books from the 1960s, you’ll be amazed at 
the amount of space devoted to sorting, up- 
dating, and merging sequential files. Even 
techniques for reading sequential files 
backward (to avoid wasting time rewind- 
ing tapes) were a big topic. Donald 
Knuth’s opus. Sorting and Searching, has 
whole chapters on this subject. 

In our day, what with fast, cheap fixed 
disks, B-trees, relational databases, SQL, 
and the like, the topic of sequential file 
processing is no longer stylish; indeed, it 
has acquired a definitely musty aura. Nev- 
ertheless, the basic techniques should be 
stored in every programmer’s mental attic 
for retrieval when needed. Besides, it 


gives me an excuse to provide you with 
some handy assembly language code to 
add to your Power Programming library. 

SEQUENTIAL FILE BASICS Sequen- 
tial file access in DOS and OS/2 is really 
very simple. When a file is opened or cre- 
ated, its file pointer is initially set to zero. 
If a program simply issues successive read 
or write requests without ever explicitly 
setting the file pointer position, then its ac- 
cess to the file is automatically sequential. 
After each transfer, the operating system 
updates the file pointer to point to the next 
byte to be read or written. 

In the classic sequential file scenario, a 
program opens the input file, creates an 
output file, and copies records one at a 
time from the input to the output, making 
any necessary changes to the data on a rec- 
ord-by-record basis. If the program has 
new records to add to the file, it sorts them 
into the same order as those of the input file 


■ The simplest type of 
sequential file is made up 
of records that all have the 
same internal structure 
and are all exactly the 
same size. 


and then inserts them one by one at the ap- 
propriate points. When the entire input file 
has been processed, the program simply 
closes both files, renames the input file 
with the extension .BAK, and assigns the 
original name of the input file to the output 
file. 

The simplest type of sequential file is 
made up of records that all have the same 
internal structure and are all exactly the 
same size. Such a file design has one dis- 
tinct advantage: if at some future time you 
need random access to the file, you can 
quickly build up a separate index that asso- 
ciates a key for each record with its record 
number — that is, its sequential position in 
the main file. You can then access any re- 
cord directly by looking up its key value in 
the index, multiplying the record number 
by the record size, setting the file pointer, 
and issuing a read or write operation. 

If a sequential file of fixed-length rec- 
ords is kept in sorted order, you can also 
find a record quickly using the divide-and- 
conquer strategy of a binary search. To 
start a binary search, you find the size of 
the file, calculate the number of records it 
contains, then inspect the middle record. If 
that record is a match, you’re done. Other- 
wise, depending on whether the middle 
record was “before” or “after” the record 
you want, you next examine the middle 
record of the first or the second half of the 
file. You continue in this manner, succes- 
sively bisecting the file until you either 
find the record you want or establish that it 
isn’t there at all. This algorithm is surpris- 
ingly efficient: if a file contains N records, 
a maximum of log 2 (N)+ 1 and an average 
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of log 2 (N)— 1 comparisons are required to 
find a particular record. 

Sequential files containing records with 
a fixed length and structure are relatively 
rare, however, because they forgo one of 
the main reasons for using a sequential file 
in the first place: the economical use of 
disk space. More commonly, sequential 
files contain variable-length records, in 
which the record’s length and/or its con- 
tents are encoded in the record itself. Ei- 
ther the record: 

■ is terminated by a reserved delimiter; 

■ begins with a record-type code that im- 
plicitly specifies the record length; 

■ starts with a record-length code that im- 
plicitly specifies the record type (rarely 
used); or 

■ begins with explicit record-length and 
record-type codes. 

The first of these encoding methods 
should be very familiar, since you use it 
every day. A text file is a prototypical se- 
quential file made up of ordered, delimit- 
ed, variable-length records. In text files, 
the end of each line (record) is indicated by 
a logical “new-line” character, which 


may actually consist of more than one 
physical character and may also vary from 
system to system. (In DOS systems, each 
line is terminated by a carriage return-line 
feed pair; in Unix, usually by a line feed 
alone; and in Apple ProDOS, by a carriage 
return alone.) We’ll return to text-file pro- 
cessing shortly. 

Unfortunately, delimited records make 
for slow and messy processing in two 
ways. First, the delimiter characterfs) can- 
not (by definition) occur within the body of 
a record. Thus, when such characters oc- 
cur as data rather than as delimiters, they 
must be encoded in some special way. 
Second, using delimited records means 
that the program must scan every byte of 
every record in order to find out where the 
next record starts! 

The other encoding methods mentioned 
above are better suited to efficient sequen- 
tial processing, especially when files con- 
tain a relatively small number of record 
types that must be searched and updated by 
many different programs. For example, 
when a record’s type is encoded in a record 
“header,” programs can quickly select the 


records in which they are interested and 
just as quickly bypass those they need not 
process. There’s no need to scan each rec- 
ord for a delimiter to find the next record, 
since the length of each record type is 
known to the program. The contents of 
each record are not restricted in any way 
since there is no need to reserve delimiter 
characters. 

Although the technique of explicitly en- 
coding both a type and a length at the head 
of each record adds some bulk to a file, it is 
also by far the most powerful and flexible. 
Since record lengths are not “hard-wired” 
into programs, you can change them at any 
time without having to change those pro- 
grams that do not process that particular 
record type. You can also add new record 
types at any time without changing exist- 
ing programs, since they can simply use 
the length information in the record to skip 
over a record type they don’t recognize. 

We’ll return to the topic of sequential 
files with multiple fixed record types in a 
future column. In the meantime, let’s take 
a closer look at text-file processing in C 
and in assembly language. 


/* NUNBl.Ci Utility to number the 

lines in a file, usina the C 


{ 



Iow-> level file functions. 




fprintf (8tderr,''\nnumbls open or create errorxn**); 

Copyright (c) 1989 Ziff Conniunicatlons Co. 
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while (length ■ rlineo) 

/• 

read line from input file •/ 

linclude <etdio.h> 




{ 

/* 

until end of file reached */ 

tinclude <8tring.b> 




sprintf (g, "agidVt", line4-f ) ; 

/• 

format line number */ 

linclude <fcntl.h> 




writa(ofila,q,itrlan(q) ) ; 

/• 

wrlta lina number */ 

linclude <8ya\typea.h> 




write (ofile, fbuf f , length) ; 

/* 

writa lina taxt </ 

linclude <sya\atat.h> 




> 



linclude <io.h> 











close(ifile) ; 

/* 

close input file */ 

unsigned ifile; 

/• 

handle for input file •/ 


close(ofile) } 

/• 

close output file •/ 

unsigned ofile; 

/• 

handle for output file */ 









*trcpy(p, ".bak-)j 

/• 

build aBAX filename •/ 

char fbuff[256]; 

/• 

file I/O buffer */ 


unlink(onaiDe) ; 

/• 

delete previous .BAX file */ 

char inaine(80]; 

/• 

name of input file */ 


rename (iname, oname); 

/• 

ma)ce original file .BAX */ 

char oname{88 j ; 

/* 

name of output file */ 


«trcpy(p, ".$$$"); 

/* 

give new file same name */ 





rename(oname, iname); 

/• 

as original file */ 

char newlineO * "\x0d\x0a"; 

/♦ 

MS-DOS logical new-line •/ 





main(int argc, char *argv[]) 



/♦ 

Read line from input file and return its length including 

{ 




the new-line delimiter character(8) , leaving the line's 

char •p, gri0] ; 

/* 

scratch pointer, buffer */ 


text in 'fbuff. Returns 0 if 

end 

of file or new-line 

int line « 1, length} 

/• 

line number, length •/ 


delimiter not found. 



if(argc < 2) 

/• 

make sure filename present */ 





< 



int 

rline(void) 



fprintf (Btderr, "Vnnumbl t missing filenameXn”); 

< 




.xlt(l)! 




char *p; 

/• 

pointer to delimiter •/ 

) 




int i, j( 

/• 

scratch variables */ 

strcpyliname, argv( 1 ] ) ; 

/* 

get input filename */ 



/• 

read chunic of input file */ 

strcpyjoname, argvjlj); 

/* 

build output filename */ 


i > read(ifile, fbuff, sizeof (fbuff )-l); 

if(I <p ■ strchr (oname, '*'))) 

/• 

point to extension */ 


if(x 0) return(0); 

/• 

exit if end of file •/ 

p > 8trchr(oname, '\0'); 




else fbuff(i] » 0; 

/• 

otherwise store null byte •/ 

■trcpytp, -.$$$•); 

/• 

temp, name for new file */ 









p • stratr(fbuff , nawllne); 

/• 

aaarch for dallnltar •/ 


/• 

open input file •/ 


if(p » NULL) return(0); 

/• 

none found, indicate EOF •/ 

ifile ■ open(iname, 0 RDONLY | 

0_BINARy) } 


j > p-fbuff*»-8trlen(newline) } 

/* 

calculate line length •/ 


/* 

create output file */ 



/• 

back up file pointer */ 

ofile * open(oname, o HRONLY|o 

CREATIo TRUMCIo binary. S IHRITE): 


lsee)c(ifile, (long) (j-i), SEEK 

CUR); 





return( j) ; 

/• 

return length of line •/ 

lf((iflla — -1) 11 (Ofile >- 

-1)) 


> 





Figure 1 : NUMB I .C is a utility that numbers the lines of a text file using the C low-level file functions. 
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TEXT-FILE PROCESSING IN C 

You’ve got at least two options if you want 
to process text files in C. You can do it the 
hard way. using the low-level file interface 


and scanning for the line delimiters within 
your program. This will require using the 
functions open( ), close! ). read( ), 
and write! ) to fetch and store the file 


data, and a string function, such as 
strchr ! ) , strpbrk! ) , or strstr ! ) , 
to find the line terminators. 

Or you can do it the easy way, taking 


/• NUMB2.Ct Utility to number the lines in s file, 

p ■ strchr(oname, '\ 9 '}; 


using the c "stream* file functions. 


Copyright (c) 1999 tiff CoeBMinleations Co. 

strepytp, 

/• temp, name for new file •/ 

PC Magaaine • Ray Duncan 

•/ 

ifile ■ fopen(iname, *r*>; 

/• open input file •/ 


ofile > fopen(onasM, *w*); 

/* create output file */ 

•include <atdio.h> 

•include <string.h> 

if ((ifile ■■ NULL) {( (ofile 

— NULL) ) 

FILE •ifile; /• input file •/ 

f print f ( stderr ,* \nnumb2 1 

open or create error\n*); 

FILE •ofile; /• output file •/ 

exit(l); 


char fbuff[256); /• file I/O buffer •/ 



char inamejst); /• name of input file •/ 

while(fgets(fbuff , 256, ifile) !■ NULL) 

char onamejetj; /• name of output file •/ 

( 

/• read until end of file •/ 

/* write line number •/ 

inain<lnt arge, char •>rgv(]) 

fprintf (ofile, *tl4d\t*. 

line ++) 1 

{ 

fputs( fbuff ,of lie) ; 

/• write line text •/ 

char •p; /• scratch pointer •/ 


int line > 1; /• line number •/ 



if(argc < 2) /• make sure filename present •/ 

fclose(ifile) ; 

/• close input file •/ 

fcloee(ofile) ; 

/• close output file */ 

fprintf (stderr,*\nnumb2: missing filename\o*): 

atrcpy(p, *.bak*); 

/• build .BAK filename •/ 

exit(l): 

unlink(oname) : 

/• delete previous .bak file •/ 

> 

rename(iname, onama); 

/• make original file .BAN •/ 


etrcpy(p, “.6S$*); 

/• give new file same name •/ 

strepy( iname, argv[l]); /• get input filename •/ 

rename(onamo, inasM); 

/• as original file */ 

strepyjoname, arg'/{l}); /• build output filename •/ 


if<l (p > strchr(onaina, ’.')>) /* point to extension •/ 




Figure 2: NUMB2 .C numbers ike lines qf a text file using the C stream file functions. 


; RLINE 

.ASM — > 

read line from text file 

MS-DOS version) 


push 

bx 


: Copyright (c) 

1989 Ilff CoBBunications 

;o. 


push 

dx 


: PC Magazine • 

Ray Duncan 



push 

ds 


; Call 

with: 

DSsOX « buffer address 



push 

ds 




CX - buffer size 



pop 

es 




BX - text file handle 



push 

dx 







pop 

di 




Buffer should be larger than any line that 


mov 

dx,ax 




will oe encountered in the text file. 


mov 

si, DCROUP 







mov 

ds.si 


j Returns 1 

AX ■ length of line including new-line 


mov 

si, offset OCROUPinl 


) 


delimiter charaeter(s) , or 0 if 


mov 

bx,nl len 


1 


end of file or no 

delimiter found. 


call 

strndx 




OS:OX • text address 











pop 

ds 




other registers preserved 



pop 

dx 







pop 


) restore input file handle 

DCROUP 

orouD 




pop 

ax 

} restore original read I'tngth 






jc 

rlineB 

) jui^ if no delimiter found 

DATA 

segMnt 

word public 'DATA' 











add 

di,nl len 


nl 

db 

8dh,8ah j 

MS-DOS logical new-line 


sub 

di.dx 


nl_len 

equ 

S-nl 



push 

di 

j and save it 

DATA 

ends 




sub 

ax.di 

; calculate read excess 






neg 

ax 


TEXT 

segment 

word public 'CODE' 



cwd 








B»V 

cx, ax 



extrn 

strndx:near 1 

string search utility 


xchg 

dx,cx 

1 up file pointer 






mov 




assume 

css_TEXT 



int 

21h 

; transfer to MS-DOS 


public 

rline 



pop 

ax 

; get back line length 

rline 

proe 

near 



jmp 


I and return it to caller 


push 

bx 1 


rlineB I 

xor 

ax, ax 

t end of file or other error. 


push 

CX 





: set line length *• 0 


push 

dx 







push 



rline9: 

pop 

es 

I restore registers 


push 

di 



pop 




push 

es 



pop 

si 








dx 





read chunk from file... 



cx 



nov 

ah.lfh ; 

Fxn 3FB ■ read 



bx 



int 

2lh : 

transfer to hs-dos 


ret 





rlineB ) 

jump if read error 






or 

ax, ax ) 

end of file? 

rline 

endp 





rllne9 j 

yes, jump 









TEXT 

ends 




push 

ax 

save actual data length 


end 




Figure 3; RUNE. ASM is an assembly language DOS subroutine that reads a text file one line at a time. 
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advantage of C’s “stream" functions, spe- 
cifically oriented toward processing text 
files. Tyie basic function set. fopen( ). 
f close ( ) . fgets( ) . and fputs( ) , 
will do most of the work, and you can use 
fgetc ( 1 . fputc ( 1 . fscanf ( ) . and 
fprintf ( ) when you have special con- 
version and formatting needs. 

NUMBl.C (Figure 1) shows you the 
use of the low-level file functions with a 


text file, and the NUMB2.C (Figure 2) is a 
functionally identical program that uses 
the stream functions instead. Both accept a 
single filename on the command line and 
create a new version of that file with each 
line numbered. Both leave the original file 
as is and rename it with the extension 
.BAK. Note that NUMB2.C is shorter and 
simpler than NUMB 1 .C! 

No C programmer in his right mind 


would ever use the low-level file functions 
to manipulate a normal ASCII text file in 
the style of NUMB I .C. But you may find 
NUMBl.C interesting because it uses an 
often-ignored capability of the DOS 
“seek” function to avoid the need for dou- 
ble buffering. The subroutine rline( ). 
which is responsible for obtaining a line of 
text from the input file, first reads enough 
data to encompass the longest line that 


1 ; TYPEFILE.ASH 

— Simpl* damo of 

RFILE subroutine (MS>D08 version). 


mov 

dx, of fast 


DStDX ■ filename 

S 


Displays toxt 

file on standard output device. 


int 

2Ih 


transfer to hs-dos 

; copyright <e) 1989 tiff Conmunications Co. 


mov 

fhandle.ax 


save file handle 

; PC Kagazino 

• Ray Duncan 



jnc 

mainS 


jump, open successful 

; Hatiuireii rpile.ask, stringsI .ash, arcv.ask, argc.ask. 






> 








file doesn't exist 

1 i Buildt 

HASH TYPEFILE; 



mov 

dx, offset 


DStDX ■ error message 



MASH RFILE; 



mov 

cx.msgl len ; 

CX ■ message length 



HASH STRINCSl; 
MASH ARCC; 



imp 

main5 


go display It 



HASH ARCV; 


mainS : 




read line from file 



LINK TYPEFXLE*RFILE'F8TRINCSl'FARCC«AJtGV; 


BIOV 

bx, fhandle 


BX * file handle 






mov 

cXfblksize 

; 

CX ■ buffer length 

: Uaagai 

TYPEFILE filename 

.ext 


mov 

dx, offset 

fbuff ; 

DSsDX ■ buffer 






call 

rline 



cr 

•qu 

adh : 

ASCII carriage return 


or 

ax, ax 


reached end of file? 

If 

•qu 

0ah 

ASCII line feed 



main4 


yes, exit 

blank 

•qu 

2«h i 

ASCII space code 













otherwise display line 

blkaiza 

•qu 

256 I 

size of input file buffer 


mov 

cx.ax 


line length 






mov 

bx, stdout 


standard output handle 

end 

•qu 

8«h : 

buffer for command tall 


mov 

ah.4eh 


Function 49H ■ write 






int 

21h 


transfer to MS-Dos 

Btdin 

•qu 

0 : 

standard input handle 






stdout 

•qu 

1 ; 

standard output handle 



main3 


get another line 

Btderr 

•qu 

2 ; 

standard error handle 

r.ain4 : 




success exit point 

DCROUP 

group 

DATA. STACK 



mov 

bx, fhandle 


BX ■ file handle 





mov 

ah, 3eh 


Fxn 3EH ■ close 

_TEXT 

•egment 

word public 'CODE 



int 

21h 


transfer to MS-DOS 


•xtrn 

aigciriear > 

external subroutines 


mov 

ax, 4cesh 


Fxn 4CK * terminate. 


extrn 

argv < near 






return code ■ 9 


•xtrn 

rlinesnoar 



int 

31h 


transfer to KS-DOS 


asauM 

cs: TEXT, da : DCROUP, es : NOTHING, as i STACK 

rainS: 




common error exit 









DSiDX • message address 

main 

proc 


entry point from HS-DOS 


mov 

bx, atderr 

! 

CX ■ message length 
standard error handle 


mov 

ax, DCROUP ; 

make our data segment 


mov 

•h,4eh 


Fxn 49H • write 


mov 

ds.ax } 

addressable via DS 


int 

21h 


transfer to KS-DOS 




(leave ES ■ PSP segment) 


mnu 

ax,4c91h 


Fxn 4CH ■ terminate. 




check if filename present 





return code ■ 1 


BtOV 

bx, offset cmd ; 

ES:BX • command tail 


int 

21h 


transfer to HS-DOS 


call 

arge ; 

count command arguments 







ciiq> 

ax, 2 } 

are there 2 arguments? 

m.Tin 

endp 





j« 

mainl ; 

yes, proceed 









niiasing filename, display 
error massage and exit 

_TtXT 

.rd. 





mov 

dx, offset mBq2 ; 

OS:DX > message address 







mov 

cx,mBg2 len ; 

CX ~ message length 

:-ATA 

segment 

word public 'DATA 



jmp 

skainS : 

go display it 

fname 

db 

64 dup (0) 


buffer for input filespec 

nainl : 

mov 

ax,t : 

get address of filename 

AX > argument number 

ES:BX still > command tail 

f handle 

dw 

9 


input file handle 


call 

argv ; 

returns ESiBX > address. 

fbuff 

db 

blksize dup (?) ; 

data from input file 



I 

and AX ■ length 

magi 

db 

cr,lf 




mov 

di, offset fname i 

copy filename to buffer 


db 

'typefile: 



mov 

cx.ax s 

CX > length 


db 

cr.lf 







msgl le 


$-msgl 



nain2: 

mov 

al,est|bx| ; 

copy one byte 







mov 

[dij.al 


mog2 

db 

cr.lf 




inc 

bx ; 

bump string pointers 


db 

'typefilei 

missing filename' 


inc 




db 





loop 

inain2 ; 

loop until string done 

msg2_len equ 

$-msg2 




mov 

byte ptr |di] ,9 ; 

add terminal null byte 

DATA 

ends 





puah 

ds : 

set ES ■ DCROUP too 







pop 

assume 

esiDGROUP 


STACK 

segment 

para stack 

' STACK 





now open the file... 


db 

64 dup (7) 




mov 

ax.SdSSh ; 

Fxn 3DH ■ open file 

STACK 

enri 







siode 9 ■ read only 


main 




Figure 4: TYPEFILEASM is a DOS profiram that demonstrates the RUNE. ASM subroutine shown in Figure 3. 
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EDfTDR S PC Ma^zine presented our Microline 320/321 
CIIOICK with their renowned "Editor's Choice'* awaid. 

Demonsiraiion above made using a 24-pin MICROLINE 391 
primer wUhoui ribbon on a sheer of .005 inch gauge aluminum. 
Aciual, unretouched photograph. 

OKI DATA is a registered trademark of Oki America, Inc. 
Marque deposM de Oki America, Inc. 

PC Ma^zine is a trademark of Ziff Communications Company. 


Why build a printhead that 
can punch through aluminum, 
when all you need is a clear 
impression on a 5-part form? 

The answer is uncompromising quality. 

We built our new 300 Series 9-pin and 24-pin printers 
tougher and more reliable than they have to be. 

With printhead pins of cemented carbides, one of 
the hardest metals known, they’re tough enough to 
make a crisp impression on a sheet of aluminum. So 
you can imagine how sharp they’ll look driving clear 
to the bottom of a 5-part form. 


Even after printing on aluainun, 
we look this good on paper. 


Our engineers call this “championship specs.’’ More 
than 3 million loyal users call it rugged reliability. 
And it shows in the quality and performance of 
every printer and modem we make. 

Call 1-800-OK1DATA for the dealer nearest you. 
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OKHMM 

m M OKI AMERICA CMT^Mny 

We put business on paper. 








CMO...Your Nationwide Source 




PC 


„nH8 10 r 

“ " 10 M»'-- f ’’'-;Ttn.nd.blc >o IMOK 
mOKB RA>'' RGB Mbno. Comp 

’ Dorii gsv-basic- maudfd 

. M, trim'll M- - 

. Rcjl Time Clock c 

" ivl/ScnJl Cmmc Ports 


*699 


Amdek 

Video 410 TTL Monochrome 

$145 

Video 432 PS/2 Monochrome 169 
Color 632 14" VGA 640X480 399 
Color 732 PS/2 VGA 429 

Monicor 1280 15" 1280X800 679 

Cornerstone 

SingtePage Display 899 

Magnavox 

7BM623 12” TTL Amber 79 
7CM8515 14" Composite RGB 

279 

7BM749 14" Flatsquare VGA 149 

CM8762 14" Comp /RGB 249 

9CM053 14" HiRes EGA 369 

9CM062 14" VGA Color 349 

NEC 

Multisync 2A 
IC-1402 Multisync 



AMDEK 

Video 210 Monochr. 
Amber *79 


Call 

589 


$469 


PB-8526MS 14” Uniscan 
Polaroid 
Palette EGA Plus 
Princeton Graphics 
UliraSync 12" VGA 
Seiko Instruments 
CM-1430 14” VGA 
Taxan 

7704- Multi-Vision 14” RGB 519 

Wysc Terminals 

WY-30. 50, 60 Call 

Zenith 

ZFM-1490 14" VGA Analog 639 


2399 


499 


649 




Packard Bell 

PB-1272 12" TTL Mono $ 79 
PB- 1472 14" TTL 132 Col 109 
PB-1422EG 14" HiRes EGA 359 


ATD'ZnckcrBoard 

Color Half Card 79 

Monochrome Graphics Adapt. 79 
576K Half Card Memory 59 
AT-Primary Memory Board 99 
AST 

Six Pak Plus Board 129 

VGA Plus Adapter 389 

Hot Shot 286 Board 359 

Rampage/286 512K 399 

Boca Itesearch 

TopHat 128K Expansion 129 
BocaRam/XT 0-2MB Board 109 
BocaRam/AT 0-4MB Board 149 
BocaRam/30 0-2MB 119 

BocaMCA Serial/Parallel 149 
Boca Multi EGA 199 

DCA 

Irma 2 3278 Board 729 

Emerald 

3XTwin Local 5251 Emul. 669 
3XMate-48 5250 w/4800Bd 1 349 

Everex 

Ram 3000 DIx. 0-3MB Bd 89 
RAM 8000 Dlx. 0-8MB 16-Bit 289 
Micro Enh. Dlx. 800 x 600 179 

EVGA 256 Colors 1280x600 279 

5th Generation 

Logical Connection 256K 449 

Hercules 

InColor Card 199 

Graphics Card Plus 169 

VGA Card Call 

Network Card Plus 349 

Intel 

AboveBoard 2 Plus w/OK 319 
AboveBoard PS/286. 5 1 2K 419 
AboveBoard Plus. 512K 429 

AboveBoard Plus I/O 512K 579 

Inboard 386/PC 80386 CPU 729 
Inboard 386/ AT 80386 CPU 899 
Connection Coprocessor 759 
8087-2 PC/XT 8MHz CoP 135 
80287-8 IBM XT SMHz CoP 219 
80387-16 16MH2 80386 
Orchid Technology 
TinyTurbo 286 
RamQuest II Board 
ProDesigner VGA Adapter 
Paradise 

AutoSwiich EGA 480 



Video 7 

FastWrite Video Adapter 
Vega Deluxe Adapter 
Vega VGA Adapter 



STORAGE DEVICES 


Everex 

Floppy Stream 40 40MB Int. 359 
Excel Stream 40T 40MB Int 529 
Excel Stream 60 60MB Ext 979 

Iomega 

Bernoulli Box II Int 789 

Maynard 

Maynstream 60MB PS/2 Ext. Call 
Miniscribc 

8425 20MB 3W" 40Msec 259 

3650 40MB 5W" 61Msec 349 

3053 44MB 5V4" 25Msec 499 

6085 70MB 514" 28Msec 599 

Mountain Computer 
TD-4340 40MB Int Tape 379 
TD.4440 40MB Ext Tape 479 
PC-TOO 

TD-4000 40MB TapeBackup 339 
Plus Development 
20MB HardCard 549 

40MB HardCard 689 

20MB/40MB Passport Call 



Your Source for Hardware, Software & Peripherals 






For Quality Computer Products. 


ASK OUR SALES CONSULTANTS TO HELP YOU CHOOSE FROM OVER 4,000 PRODUCTS 



Scagmc 

ST-225 20MB w/coni $269 
ST-238 30MB w/cont 289 

ST-251 40MB Vi Height 349 

ST-4096 80MB Full Height 579 

Sony 

3Vi’ 720K Floppy Drive 89 

SysKD 

Bndge-File 5Vi" External 249 

Bridge-Tape 40MB TapeBkup 499 
Omni Board Controller 79 

Smartimage 60MB Internal 479 

QIC-File 60MB External 599 

DuraPak 15MB Removable 979 

Wdtec Laptop Sabsysiems 
Epson 360K Ext Floppy 199 

NEC 12MB Ext. Floppy 199 

Zenith 360K Ext. Floppy 199 



AMSTRAD 

PPC-640 Portable 899 

AST 

Premium 266 Model 80 1459 

Premium Workstations Call 

Compaq 

Desktops and Portables Call 

NEC 

MultiSpeed HD 20MB 2299 

ProSpeed 286 16MHz 80286 New 
UltraLite Laptop 9.83 MHz New 

PC-TOO 

640K 8MHz 8088 Dsktp 589 

512K 12MHz 8088 Dsktp 799 

512 12MHz 80286 Dsktp. 999 

20MH2 80386 Dsktp. 2699 

Sytgcn 

ProSystem 12MH2 w, 40MB 1999 

Toshiba 

TIOOO 8088 Laptop 789 

T1200 Floppy/HD Uptops Call 

T1600 I2MHz 80C286 20MB New 

Wyse 

80286/386 Desktops Call 

Zenith 

80286/386 Desktops Call 

SuperSport Laptops Call 


COMMUNICATIONS 


Anchor 

1200 Baud External 99 

2400 Baud Internal 139 



2400 Baud External $169 

ATD-Znckcrboanl 

1200 Baud Internal 59 

2400 Baud External 129 

Everex 

Evercom 12 1200 Baud Int. 79 

Evcrcom 24+ 2400 Int 149 

Evercom 24E+ 2400 Ext 199 

Hayes 

SmartModem 1200 Baud 279 

SmartModem 2400 Baud 439 

Intel 

2400B Classic Internal 249 

PS/2 2400B Internal 279 

Mnrala 

Ml 200 Facsimile 779 

Packard Bell 

2400 Baud Internal 149 

PBFAX 100 Group 111 Call 

Panasonic 

FX-89 Fax Board 699 

FX-505 Hi-Res Scanner 1049 

Practical Peripherals 
1200 Baud Stand Alone 109 

2400 Baud Internal 159 

2400 Baud Stand Alone 189 

Sharp 

FO-220 Facsimile Machine 999 

FO-420 Facsimile Machine 1299 

U.S. Robotics 

1200 Baud Direct Int 79 

1200 Baud Direct Ext 99 

2400 Baud Direct Int 159 

2400 Baud Direct Ext 179 


PRINTERS 


Brother 

M-1709 240cps. 132 Col 449 
HR-20 20cps Daisywheel 359 
HR-40 40cps Daisywheel 599 
Canon 

PC-25 Personal Copier 989 

Epson 

FX-1050 264cps. 132 Col, Call 
LX-800 ISOcps. 80 Col. 189 

LQ-500 180cps. 24- Wire 299 

LQ-850 330cps, 24-Wire Call 

LQ-950 264cps. 24-Wire Call 

LQ-1050 330cps. 132 Col Call 
LQ-2550 500cps. 24-Wire Call 
Hewlett Packard 
Thinkjei 2225 349 

NEC 

P2200 Pinwriter 24-Wire 359 

P5200 Pinwriter 265cps 519 

LC-890 PostScript User 3395 

Okidau 

ML-182+ ISOcps. 80 Col. 249 
ML-320 300cps. 80 Col 359 

ML-390 270cps. 24-Wire 499 

ML- 393 450cps. 132 Col. 989 

Panasonic 

KX-P1080i I44cps. 80 Col. 169 
KX-P1091i 194cps. 80 Col. 189 
KX-P1124 192cps. 24-Wire 339 
KX-P1592 ISOcps. 132 Col, 389 


KX-P1524 24-Wire. 132 Col, 579 


KP-P4480 Laser Call 

Star Micronics 

NX-1000 140cps. 80 Col. 169 

NX-2400 24-Wire. 80 Col. 369 

Toshiba 

ExpressWriier 311 New 


SOFTWARE 


Aldus 

Aldus PageMaker Ver 3.0 489 



Ashton-Tate 


dBase IV 

$479 

MultiMaie Advantage II 

289 

Boriand 


Paradox R-Database 

439 

Quattro 

149 

Sprint Word Processor 

129 

Breakthrough 


Timeline Project Manager 

2.0 


289 

Central Point 


PC Tools Deluxe 

49 

PC-11 Option Board 

129 

DAC Sofhvaxe 


DAC-Easy Accounting 

59 

Sth Generation 


FastBack Plus 

99 

Fox Software 


FoxBase+ Development 

199 

Funk Software 


Aliways 

89 

Sideways 

39 

IMSI 


OptiMouse w/Dr. Halo Ml 

79 

Page Perfect Desktop 

199 

Lo^clcch 


C7 Mouse w/Software 

79 


ScanMan Scanner $219 

Lotos Dcvelopraent 
Lotus 1-2-3 289 

Lotus Agenda 289 

MECA 

Managing Your Money 1 19 

Meridian Technology 

CarbonCopy Plus 5 0 1 19 

Microrim 

RiBase for Dos 2 11 439 

Microsoft 

Serial or Buss Mouse 109 

Windows 286 Ver 2.1 69 

MSC 

OmniMousc 49 

Nantucket 

Clipper (Summer 87) 419 

Peter Norton 

Norton Commander 39 

Advanced Utilities 79 

PaperBack 

Vp.pianner Plus 2,0 119 

Peachtree 

Complete Accounting 169 

Quarterdeck 

DESQView 2.02 79 

Server Technology 

EasyUn Starter Kit 1 79 

Software Poblishing 

1st Choice 30 89 

Isl Publisher 2.0 79 

Professional Write 2.0 179 

Professional File 2.0 179 

The Complete PC 

Handscan For PC 179 

Complete Answ Machine 269 

The Software Gronp 

Enable Version 2.0 399 

Traveling Software 

Up-Link Pius H4 

WordPerfect Corp. 

WordPerfect 5.0 219 

WordPerfect OfTicc 249 

Xerox 

Ventura Publishing 2 0 
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your Source for Hardware. Software A Peripherals 

800 - 233-8950 

In CanwU call: 800-2334949 

AU Other Areas caU: 717-327-9575 Fax caU: 717-327-1217 
Edncalioital, Govcfnmenlal and Corporate Organizations 
CaU toU-bee: 1-800-221-4283 

CMO, 101 Relghard Ave., Dept. Bl, WlUlamspon, PA 17701 


Over 400,000 SATISFIED CUSTOMERS • MAJOR CREDIT CARDS ACCEPTED 


MBAS 


POLICY Add 3% (minimum S7 00) shipping and 
handling Larger shipments may require addilinnal 
charges Persorul and company checks require 3 weeks 

to clear For faster delivery, use your credit card or send M*^c~T-iNd council 
cashier's check or bank money order Credit cards are 'Vanm-guiaiB.’ -■ 

not charged until we ship Pennsylvania and Maryland residents add appropnau- 
sales tax All prices are U S A prices and are sub^ci to change All items arc subjeci 
to availabiliiy Deiefivesofeware will be replaced with the same item only Hardware 
will be replaced or repaired at our discretion withm the terms and limits of the 
manufacturer's warranty We cannot guarantee Lompatibihiy All sales are iinal and 
returned shipments are subject to a restocking lee We arc not responsible lor 
typographic or photographic errors 

B103 








PRODUCTIVITY 

■ POWER PROGRAMMING 


might be written by a text editor. It then 
calls strstr ( ) to search for the delimit- 
er, calculates the actual line length, and 
“backs up" the file pointer so that the next 
read operation will begin exactly at the 
start of the subsequent line, 

AN .ASM EQUIVALENT Using the C 
code in the utility NUMBI .C as a model, 
we can put together an assembly language 
subroutine that reads data from a file one 
line at a time. The DOS version of this rou- 
tine, RLINE.ASM, is listed in Figure 3 
and requires only a file handle, buffer ad- 
dress, and a length. If a complete line can 
be read, RUNE leaves the text in the buff- 
er and returns its length; or, it returns zero 
to indicate that a new-line delimiter was 
not found or that the end of file was en- 
countered. 

The short IX)S demonstration program 
TYPEFILE. ASM (Figure 4) can linked 
with RUNE to illustrate its use. TYPE- 
FILE expects the name of a text file on its 
command line, and it displays that file on 
the standard output device. If no filename 
is supplied, TYPEFILE issues an error 
message and exits. 

In order to build TYPEHLE.EXE, you 
will need to gather together TYPE- 
FILE.ASM, RLINE.ASM, STRINGSI 
.ASM (from our November 15, 1988, is- 
sue), and ARGC.ASM and ARGV.ASM 
(December 22, 1987), in your current di- 
rectory. Then enter the commands 

HASH TYPEFILE; 

HASH RLIHE; 

HASH STRINGSI; 

HASH ARGC; 

HASH ARGV; 

LINK TYPEFILE-fRLINE+STRINGSl-lARGC-lARGV; 

Finally, execute TYPEFILE.EXE with 
a command such as 

TYPEFILE MYFILE.TXT 

The OS/2 versions of TYPEFILE.ASM 
and RLINE.ASM are not printed here for 
reasons of space but are available for 
downloading on PC MagNet. 


THE IN-BOX 

Please send your questions, suggestions, 
and comments to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241,52 
MCI Mail: Imi 

BIX: rduncan 118 
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HARD DRIVES 
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Card Drive™ HARD CARDS 




> soAi/cn, to, u.i. (2ard Drive 20-8225 68ms $279 
Card Drive 30-8438 68ms $309 

Card Drive 40-8450 46ms $359 

TTiesc Card Drives use quality MiniScribe drives, 

•Available for PC/XT and most Tandy models. 
■Quality engineered for reliability. 

■Auto lock feature. 

■ONE YEAR Warranty. 

■Super easy installation and setup. 
■Pre-formatled, Pre-tested and READY TO GO! 



0 ^ Card Drives'" 







FACTORY-TRAINED 
TECHNICIANS 
are on hand 
to answer your 
questions! 


43^iaiD=^ 


20Mb ST225 half height 65ms $244 
30Mb M8438 half height 65ms $279 
40Mb M8450XT half height 46ms $319 
62Mb M3675 half height 61ms $379 
80Mb ST251/PS180 half height 40ms $499 
130Mb M6085/PS180 full height 28ms $699 


Ail kits come COMPLETE with the drive, 
controller, cables, How-To Manual and 
mounting hardware. 40Mb and larger 




drives also include partitioning software. 




tr 


AT/386 DRIVES 




ALL DRIVES include AT mounting hardware and 
"Disk Manager" formatting! partitioning software!! 
40Mb Seagate ST251-1 half height 28ms $399 

71Mb MiniScribe M6085 full height 28ms $539 

I High Capacity Drives | 

160Mb MiniScribe M3180E half height 16ins $1375 

340Mb MiniScribe M9380E full height 16ms $2195 

High Capacity drives include an ESDI "1 to 1" high performance 




1 Hard/Floppy Controller! 




^Seagate 


ONE YEAR Warranty 
on all products! 




rr+r- jl 


srnfflsinfS 





Call Toll Free 1 -800-234-DISK 


1912W. Poiiitb5LT«oipe.AZ8S281 
(602)784-1038 

TBl£X:40S76S FAX: (602)829-9193 


International Orders: (602) 784-1038 


OrdEiSmuj; 1-800-234-5197 

C«p<M NEI S - MOCt to n W 
Otwg* AMIIItMpprtgfwCXnm 
AM/ffOMM MOavOuttCnlM 


SouUi Anurkaa Distributor 
Haxdwara Bxpren . . o a. 

Avema Uis Thayer Ojeds 0113H0 N9V9f O 5Urcnarg0 

PlKw(562)-23lll44PAX(562)-2233664 fOI VlSO Of MOStefCord 
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Notice: Never Before in Computer History Has a 
Buying Opportunity Like This Been Offered... 


Take%iirPick..v 


*5' 'iy'jnr,' 






iGrJ 


r 


286/16IIIHZ With 2MB RAH 

iwn 

286/20MHZ/1HB RAM 

_ 

386/16MHZ/1MB RAM 


A Real 32-bit 386 


Same Price • Same Configuration 


$ 2699 ^^ 

ALL ARE COMPLETE SYSTEMS WITH 68MB, 28MS DRIVE 
14” GRAPHICS MONITOR. OMNIKEY AND MS-DOS 4.01 


'Rim 
the page 
for toe 
amazing 
details 






I 


Yes! Ibur Choice— ^2699**** 


^ f- 

FEATURES UNMATCHED ANYWHERE... ALL SYSTEMS INCLUDE: 



Choice 




• One or two Mbyte of RAM 

• 65Mbyte 28MS hard drive 

• One 1.2Mbyte and 1.44Mbyte 
floppy drive 

• TVvo serial, one ptarallel port 

• Full-size desktop case 

• Famed OmniKey/102 keyboard 
(pick of the pros) 

• 14" MonoGraphics flat screen 
amber or white monitor 

• Performance-enhancing 
software 

• MS-DOS 4.01/GWBasic (full 
manuals) 

• One-year warranty with our 
unique overnight parts replace- 
ment policy* (freight paid by 
Northgate) 


For the second consecutive year, u 

the readers of Computer Shopper. ’ 

the world’s largest computer magazine, 
voted Northgate Computers “Best Buy” 
of all products advertised in the magazine 
and “Best Buy" for its 80386 computer 
system. 


Everyone loves our overnight replacement 
policyf Faster than third party ser\ire! If any field 
replacable part in your system goes down and 
disables your computer. Northgate guarantees to ship 
the proper replacement part OVERNIGHT AT OUR 
FREIGHT EXPENSE. You get a brand new part— be it 
the largest and most expensive hard drive to the 
smallest part— and It's shipped to vou BEFORE YOU 
RETURN THE OFFENDING PART! Check our compe- 
tition. In most cases. the>’ must get the part or the 
whole computer back before you get a replacement. 


Lease it with Northgate... 

Northgate has a flexible lease 
plan suited to your needs. With no 
downpayment and up to five years 
terms, ii cash conservation is 
your concern, ask about leasing 
your system with Northgate. 
PHONE NORTHGATE NOW... 


NEW! Northgate “Big N” 
Revolving Credit Card. 


(Not a lease 


you own it!) 


No money down • 3 years to pay 


low monthly payments unlimited 
funds available! Works just like 
your VISA or MasterCard. OR... 


The decision is up to YOU.,, 

• Superb 80286/16MHZ with 2MB of RAM 

• Blazing Fast New 286/20 System 

• True 32-Bit 80386/16 (Not an SX) 

All three are complete systems configured alike 
at the same astonishing iandmark price! 


NORTHGATE’S 286/20 handles 
even large databases faster than 
other systems Infoworld (11/14/88) 
tested, including Dell. Plus it has a 
full size case and 1MB usable RAM. 
Doesn't waste 384K. 

OUR 286/16. with speed to 
spare, comes with a second 
Megabyte of RAM at no extra cost. 
Even with extra RAM it's hundreds 
below competition offers with the 
same features. 

THE 386/16 blows right past 
16-bit SX systems to true 32-bit 
386 Computing Power. Imagine, a 
power computer with 68 MB of 
FAST hard drive storage at this 
incredibly low price! (And compare 
prices with Compaq's SX.) 

Which one is best for you? Either 
way you'll get Northgate's industry- 
leading pemrmance. quality, 
workmanship tmd warranty. As 


with all Northgate STOtems 
these three feature 800.000 Bytes 
Per Second throughput— up to 
three times faster than Dell. 

IBM. Compaq. 

All systems give you 1 or 2MB 
RAM expandable to 16MG: Micro- 
science's lightning quick 28MS 
hard disk with 68MB of storage and 
a 16-blt high speed RLL dual drive 
controller. 

Add to these a host of extras 
only Northgate includes— BOTH 
1.2 and 1.^ floppy drives; our 
exclusive OmniK^102 keyboard; 
high resolution 14" flatscreen 
tunber or white monitor and 
MS-DOS 4.01. 

PLUS...Northgate makes 
available a wide range of options. 
We'll build your Northgate Your 
Way and you will be amazed at our 
'No Baloney" pricing. 


If One of These ia Not For Yon-.-Ask about Northgate's 286/12 that 
was awarded PC Magazine's "Editor’s Choice” (1/31/89). Or Northgate's 
386/20, top of the Imel 



HARD DRI VE OPTIONS— 

Prices tnctudv Drive and RLL. ESDI or SCSI 
controller. 


SIZE 


TYPE 


ACCESS 


ADD 
TO SYS. 


40Mbvu- 

lOBMbvu* 

HOMbvtc 

l30Mbv«<* 

leOMbvJr 

:iOOMbytr 

t>40Mbvn* 


SCSI 

RLL 

sc:si 

ESDI 

ESDI 

ESDI 

ESDI 


ISMSt-c 

28MS«-c 

ISMSec 

ISMSec 

ISMScc 

17MSec 

17MSec 


$ 300.00 
$ 600.00 
S 700.00 
$ 1000,00 
$ 1200.00 
$2300.00 
$3800.00 


VIDEO OPTIONS— 

l*rtces Include Monitor and uideo card. 


SPEED TYPE 


ADD 
TO SYS. 


14Inch 16Blt VGAMono $325.00 

14 Inch I6-Btt VGA Color Analog $625.00 

14Inch I6-BU VGAColor+ $725.00 


Phone Now. . .Let Northgate begin 
building your computers . . .Jbday! 

l-80a548>1993 


Hours M-F 8 am-7 pm CST., Sat. 9 am-2 pm CST 


TERMS: VISA. MC. COD. Credit Card. Pre-I^yment (allow 2 weeks for personal checks to clear). Wire 
'IVansfer and Purchase Orders for Rated Accounts. We also ship to APO and FPO. All shipments are FOB 
Mlnne^X)lis.MN. 

For corporate and institutional sales In Ibxas. Louisiana and Oklahoma, call 
(512) 343-7591. 

NonhgatcandOmnlKryamrademariuofNorthgatrComputrrSy'strins.Inc. All oihrr products arrtradr marks or rri;lslrrrd 
iradcnamcaol (heir mprcilve companies. 



13895 Industrial RarkBlvd.. Suite 110. 
Plymouth. MN 55441 

From Canada and Fbreign Countries call.' 
Corporate Headquarten(6I2l S53-011 1 • FAX (612)553 1695 





Fill out your forms 
automatically 

Build your database 
simultaneously 


U ntil now, your PC or 

K/2* has offered little help in solving a major 
paperwork problem -forms fill-in. Now, there is 
DisplayForm II? the forms problem solver software 
from Deerfield Systems. 

With DisplayForm II you can create dBaselll-l-'" 
compatible files simultaneously as you fill-in forms 
automatically. You can also merge information from 
dBase* or ASQI files during fill-in, edit, and print 
operations. So you not only g3in productivity when 
a form is filled in, but also gain control of the infor- 
mation you create. 

Setting up a form with DisplayForm II is simply 
a matter of scanning the pre-printed form to get a 
PC Fhintbrush® .PG< file, compressing it to fit the 
system monitor type, then locating fields and estab- 
lishing data entry criteria. No time-consuming trac- 
ing or re-drawing steps are needed. Your operators 
can see the form right on the monitor screen- even 
on a full page display (The Genius*) -where it can 
easily be filled in. If you don’t have a form, or want to 
change an existing form, use DisplayForm IPs built-in 


form creation/draw 
package. 

DisplayForm 
II includes many 
more benefits and 
optional features 
for simply filling 
out a singe form 
or for solving your toughest forms handling problems : 
Fbwerful data entry capabilities with arithmetic calcu- 
lations. A screen/FAX option to send a form directly 
from the screen. Support for printing text alone to 
most printers, or text plus image to graphics printers. 
The ability to run standalone or on a network, and 
lots more. 

DisplayForm 11 offers power and performance 
beyond any other package on the market today. It 
mns without special hardware, yet can accommo- 
date higher quality monitors and printing devices. 

For mote information, or to order call the forms 
problem solving experts at Deerfield 
Systems 1-800-356-8170, or 
write Deerfield Systems, Inc., 

221 Elizabeth Street, Utica, NY 
13501. Major credit cards. 

DisplayForm II 

DEERFIELD SYSTEMS 


For only S495 ^ott get it all: fbmi set-up, till-in. edit, print, and fonns creation ca]iabilit\. 


dB*$e«nddBai(tlt*<rctndmirlaofA>h(anlmCc*por«tion P& JaicndmurkofttMCarponiKir' i ' ' ' PCftHnt>ni>h»«irademirko(Z-SoftCorpmiian 
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PRODUCTIVITY 


■ DOUGLAS COBB AND STEVEN COBB 


Spreadsheet 

CUNIC 



Applications for text and numeric lookup functions; ways to use a range address that has been 
stored as a label as the argument for the @SUM function. 


Four ways to use the label form of a 
range address as the argument of a 
function 

While creating a macro recently, 1 found I 
needed to use a range address that was 
stored as a label as the argument of an 
(vL SUM function. At first 1 tried to use the 
address of the cell that contained the range 
address as the argument of the (rr SUM 
function. Of course, this application did 
not work. In order to use this reference, I 
discovered that I had to use a calculated 
macro statement such as the one shown in 
Figure 1 . 

Cell B4, which is named RANGE, con- 
tains the label ’Gl ,.G5 — the label form of 
the range address whose values I wanted to 
.sum. The first statement in this macro, 
{Recalc NEXT}, commands Lotus I -2-3 to 
recalculate the string formula 

B2: +*{Let RESULT, 0SUH( "iRANGEi" ) >"•• 

in the cell named NEXT — the next cell in 
the macro. When 1-2-3 recalulates this for- 
mula, it returns the .string 

■{Let RESULT, esUM (Gl. .G5)}"" 

which is a valid macro statement that tells 
1-2-3 to enter the result of the function 
@SUM(GI..G5) into the cell named RE- 
SULT (B6). Since cells GI..G5 contain 
the values I through 5, this macro places 
the value 1 5 into RESULT. 

If you wish, you can modify this tech- 
nique in several ways. First, you can com- 
bine the {Recalc} and {Let} commands into 
a single calculated statement, as shown in 


Figure 2. Cell A I of this macro contains 
the statement 

Bl: +"{Recalc \s}{Let RESULT, 
0SUM( ■ SRANGES ■ ) } " " 

No matter what entry is in RANGE, this 
formula always returns a string that begins 
with the command {Recalc \s}. 

This command causes 1-2-3 to recalcu- 
late the first statement in the macro (which 
is the statement that instructs it to perform 
the recalculation ! ) . This prtx;edure updates 
the remainder of the statement, ensuring 


that 1-2-3 sums the correct range. 

A second modification lets you use one 
{Let} statement to place another {Let} state- 
ment into the next cell of the macro, as 
shown in Figure 3. As you can see, cell B 1 
contains the statement 
Bl: '{Let NEXT, +” {Let RESULT, 

0SUM( "4RANGE4" ) 

Assuming that RANGE contains the label 
'G I . .G5, 1-2-3 will place the label 
'{Let RESULT, @SUM(G1. .G5))“ 
into NEXT (cell B2) when it executes the 


ABCDEFGH 

1 \3 {RecaXc NEXT} 1 

2 NEXT (Let RESULT, 0SUM(G1. .G5))" 2 

3 3 

4 RANGE Gl . .G5 4 

5 5 

6 RESULT 

7 


Figure 1 : 77i/s macro uses a calculated macro statement to use the range address stored in cell B4 . 


ABCDEFGH 

1 \9 {Recalc \s){Let RESULT, 0SUM(G1 . .G4) >~ 1 

2 2 

3 RANGE G1..G4 3 

4 4 

5 RESULT 5 

E 


Figure 2: This macro embeds the [Recalc] command within the calculated macro statement. 



A 

B C D E F 

G 

K 

1 

\b 

{Let NEXT,+"{Let RESULT, GSUMCiRANGEfit"))”")" 

1 


2 

NEXT 


2 


3 



3 


4 

RANGE 

Gl. .G5 

4 


5 



5 


6 

RESULT 




7 






Figure 3: This macro uses one {Let) statement to place another [Let] statement into another cell. I 
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Statement in cell B 1 . This statement com- 
mands 1-2-3 to place the result of the func- 
tion (aSUM(Gl ..G5) into the cell named 
RESULT. — Glenn Palsch: South Euclid. 
Ohio 

The first technique mentioned in this letter 
is the one preferred by most 1-2-3 users. 
However, the modifications are viable al- 
ternatives. The first variation requires one 
less line and one less named range than the 
first technique. The second variation is 
useful when one of the ranges involved in 
the calculation is not named when you cre- 
ate the macro. 

However, the ®'(a function provides 
an even simpler way to use a range address 
that is stored as a label as the argument of a 
function. When an (afe function refer- 


ences a cell that contains the label form of 
the address of a range, it returns a refer- 
ence to that range — exactly what you need 
within a function. 

In this case, the first thing you would do 
would be to replace the statement in cell 
B I of the macro shown in Figure 2 with the 
statement 

Bl: ' (Let RESULT, 0SUM(Ba(RAllGEn>" 

as shown in Figure 4. Since RANGE con- 
tains the label ’GI..G5, the function 
(6 (a (RANGE) returns a reference to that 
range. 

Consequently, the second argument of 
the {Let} command is equivalent to 
(aSUM(Gl..G5). And consequently, 1-2-3 
places the result of that function — the val- 
ue 15— into RESULT. 


Two applications for zero-offset 
lookup functions 

1 often need to look up information in a Lo- 
tus 1-2-3 table based on two variables. For 
example, I may need to look up the value 
of wrenches sold in 1986 from a table such 
as the one shown in Figure 5. To do this, I 
would enter the function 

SHLOOKUP(B9,Al . . F6 , 0VLOOKUP ( B8 , A1 , ,F6,0) ) 

into cell B 1 1 . This function returns the val- 
ue $9,854 from cell D4 — the cell at the in- 
tersection of the 1986 column and the 
Wrenches row. 

1-2-3's treatment of zero-offset text 
functions, such as @VLOOKUP and 
©HLOOKUP, is the key to this tech- 
nique, Unlike zero-offset numeric lookup 
functions, text lookup functions with an 
offset argument of 0 return the offset of the 
matching entry relative to the first cell of 
the key column or row. For example, since 
cell A4 of the worksheet shown in Figure 5 
contains the label 'Wrenches, the function 

0VLOOKUP(B8,A1 . .F6,0) 

returns the value 3 — the offset of cell A4 
from the topmost row of the table. This 
value serves as the offset argument of the 
©HLOOKUP function. Specifically, the 
function in cell B 1 1 becomes the equiva- 
lent of 

0HLOOKUP(B9,A1. .F6,3) 

which then returns the value $9,854 from 
cell D4. 

In order for this technique to work, at 
least one of the axes of the table must con- 
tain text entries. If only the left axis of the 
table contains labels (as it does in Figure 
5), you must use a zero-offset ^ VLOOK- 
UP function as the offset argument of an 
(SHL(X)KUP function. If only the top 
axis of the table contains labels, you must 
use a zero-offset ^r HLOOKUP function 
as the offset argument of an @ VLOOKUP 
function. If both axes contain label entries, 
you can use either a zero-offset 
(5 HLCXDKUP function as the offset argu- 
ment of an (gVLOOKUP function, or a 
zett)-offset fe'VL(X)KUP function as the 
offset argument of an (aHLOOKUP func- 
tion. — Kevin H. Carracher: Cuyahoga 
Falls. Ohio 



A 

B C D E 

r 

G 

H 

a 

\» 

{Let RESULT, @SUM(0€(RANGE) )}' 


1 


2 



2 


3 

RANGE 

Gl. .65 


3 


4 




4 


5 

RESULT 



5 


6 







Figure 4: The (a (a function is the simplest way of using a range address that is slored as a label as 
the argument of a function. 



A 

B 

C 

D 

E 

P 

G 

1 


1984 

1985 

1986 

1987 

1988 


2 

Rammers 

$7,989 

$6,591 

$6,218 

$3,922 

$5,908 


3 

Pliers 

$9,785 

$9,545 

$4,606 

$14055 

$4,982 


4 

Wrenches 

$8,955 

$8,904 

$9,854 

$2,843 

$7,110 


5 

Screwdrivers 

$7,461 

$9,386 

$2,434 

$5,920 

$7,146 


6 

Drills 

$5,983 

$7,282 

$6,124 

$4,685 

$7,682 


8 

Product: 

Wrenches 






9 

Year: 

1986 






10 








11 

Result: 

$9,854 






12 









Figure 5: You can look up information on the basis of two variables by using a zero-offset text 
lookup function as the offset argument of a lookup function with the opposite orientation. 



A 

B 

C 

D 

E 

1 




1 

177 

2 

INPUT: 

10 


3 

84 

3 




5 

911 

4 




7 

276 

5 

RESULT: 

ERR 


9 

250 

6 




11 

600 

7 




13 

460 

8 




15 

962 

9 




17 

291 

10 




19 

972 


11 


Rgure6:Cf’//B5 of this worksheet contains the function (a IF( VLOOKUPf B2 . 
Dl. .E10.0)=B2,(aVL00KUP(B2,Dl. . ElO , 1 1 , (aERR) . 
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A A A AA fl A AA AAA/#AA A A 

Superb Freehand Drawing & Incredible 
Text Control on ALL Popular Printers! 


I Easy, Powerful User Interface 

• Microsoft Windows, running on all ATs and 
386$, with 640k RAM 

• Simplified menu & toolbox design 

• Macros enable repetitive operations to be 
easily accessible 

• Hundreds of useful samples 6c clipart 

• Thorough documentation & tutorial 

I Lightning Speed 

• Superior architecture results in amazing 
speed even vrith large drawings 

I Superb Freehand Drawing 

• Draw Bezier curves quiddy and easily 

• Fast 6c Powerful curve editing 

I Calligraphic Pen Shapes 

• Gives your curves a human touch by allow- 
ing custom pen shapes A angles 

I Powerful BItrrap Support 

• Rotate, skew, stretch, scale, crop, color deposi- 
tion any bitmap 

t Autotrace to Quickly Create Artwork 

• Automatically traces bitmaps, including 
scanned images to easily create your own 
editable artwork 


WOver 50 Precision Fonts In Any Size 

• CX>REL's top quality typefaces (including 35 
that match those in PostScript printers) arc 
included for both screen & printer. You see 
EXACTLY what you get, even when your 
text is skewed, rotated, or magnified 

• LaseejeL Paintjet, 6c Postscript printers are 
fully supported 

• Easy typtrface selection with font shapes 
visible during font selection 

• Full international character set 

I Interactive Kerning 

• Characters can be dragged until you see the 
exact spacing you want 

• Individual characters can have different at- 
tributes within a text string including 
typeface, point size, angle etc. 

I Fit Text to a Curve 

• Text can easily be snapped to any curve in- 
cluding circles, rectangles, or even other text 

IfTt Text to a Space 

• Interactive letter, word and line spacing 

I Edit Lettershapes 

• Start with any font you want, then create 
your own custom leering 

I Special Effects for Postscript Printers 

• Over 50 stunning textures including Fractal 
and Escher effects for filling any object 

• Linear or radial fountain fills for any object 
including text 


mExcellent Connectivity 

• Inmort Lotus PIQ PCX, TIFF, Iliustrator, 
GDF, CGM 

• Export displayable EPS, Windows Metafile 
for use in page layout software 

• Use with all Windows supported input and 
ou^t devices induding slidemakers, 
tablets, monitors. Videoshow etc 

0 Dazzling, Low Cost Color Output 

• With CORELDRAW and a $1395 Hewlett 
Packard Paintjet printer, you can create inex- 
pensive but impressive color presentations 

• Full PANTONE<5>* and CYMK color support 
for color separations and color matcheo out- 
put devices 

0 Unlimited HOTLINE Support 

• COREL experts are keen to help! 


COREL 


CORELDRAW! 


Extensive halftone screening for all objects 
including bitmaps 6c text 

COREL, 1600 Carling Ave. Ottawa, Ontario K1Z8R7 (613) 728-8200 ORDER NOW $495* 

Panlone Inc's check-standard trademark for color reproduction & color reproduction materials, ** Available on 5-25'or 33* disks; Microsoft WINDOWS not included. 
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New 

Lower 

Prices! 


Call Today ¥ot Free Catalog 



Elite 88 286 386 

Memoiy jiSK 

Procegor 8068 80286 80386 

Speed 10 MHz 10 MHz 16 MHz 

Drive 360K 1.2 Meg UMeg 

Power Supply 150W 200W 200W 

KcyboMd 84 101 101 

BIOS Phoenix Phoenix Phoenix 

Speed Option* 20 MHz 25 MHz 

Price $425 $799 $1699 


Networks 

NOVELL 4 User Network 
$6100 (8 User-$9,900) 

Eveiythif^ needed, including a Hi<^>eed 
Server A &beroet Cards (10 Mbits/sec.). 

3 Workstations 


I 

Server 

8oeee>20MHz r 
2M«gRAM fKl 
40M«g iHi 

MonMor 




Pr— Haidw OT SSc n we f >f w toaaion.AnyCQoBQUfinon 
Avuil«b>».CrtFofH»>p 


Network Your PCs 

Wa Hava Tha Hardwara & 
SoAwwato Nalworti Your ExMng 
Cowpulara. 



Expand Your LAN 


Etharrtat 

Arcnal 

LANSoOwara 

NowaH 

Nalwofli-OS 

Simplar^ 


We Know Networks 

NaadHalpMaldftgThaHlgNDaditof>-CaaUa. 


1 - 800 - 253-4001 exL 16 

Fax (405) 243-2810 

Innovative Technology, LTD. 

P.O. Boc 72a EX CUV, OK 7204* *8aaSi:«on Qunn- 
IMd -Svam In Mod ‘SNpalng 2%. TKflnIca miD., OK 
nMdMOK HM 242.1SM OKonr/VOMlIC NO 8UR. 
CHMK3E Add 4% 
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The action of zero-offset text lookup 
functions was programmed specifically to 
make possible the technique described 
here. 

As you might guess, there’s also a use 
for zero-offset numeric lookup functions. 
Unlike text lookups, numeric lookups do 
not work on an exact-matching basis. Let’s 
suppose that the key column of a numeric 
(ffiVLOOKUP function does not contain 
an exact match for the key value. 1-2-3 
will return a result from the row immedi- 
ately above the one that contains the first 
value that exceeds the key value. Similar- 
ly, if the key row of a numeric (g HLOOK- 
UP function does not contain an exact 
match for the key value, 1-2-3 will return a 
result from the column immediately to the 
left of the one that contains the first value 
that exceeds the key value. 

To perform an exact-matching numeric 
lookup, you must use a combination of 
two (&'VLOOKUP functions within an 
@1F statement. Figure 6 is a good exam- 
ple. To look up the value in cell B2 of this 
worksheet from the table in cells D1..EI0 
on an exact-matching basis, you would use 
the function 

B5: OIF(0VLOOKUP(B2,D1. .E10,0)=B2, 
eVLOOKUP(B2,Dl . .SERR) 

Unlike the simple function 

0VLOOKUP(B2,D1. .E10,l) 

this function returns an entry from column 
E only if column D contains the key value. 
Otherwise, 1-2-3 will return the value 
ERR. This action mimics the way 1-2-3 
behaves when the key entry is a label. 

It is the conditional test of the @IF 
function 

eVLOOKUP(B2,Dl . .E10,0)=B2 

that determines whether or not there is a 
match for the key value within the key col- 
umn. The @VLOOKUP function on the 
left side of this test searches down the key 
column for the first entry that exceeds the 
value in cell B2. 1-2-3 then backs up one 
cell and, because the offset of the function 
is 0, returns the value from that cell. 

Setting this function equal to B2 makes 
it a conditional test. If the key column con- 
tains an exact match for the key value, the 
function will return that value, making the 
conditional test true. If this happens, 1-2-3 


will evaluate the true argument 

0VLOOKUP(B2,D1. .E20,l) 

which returns the entry from column E that 
corresponds to the exact match of the key 
value in column D. 

If the key column does not contain an 
exact match for the key value, however, 
the @VLCX)KUP function in the condi- 
tional test will return a value that is less 
than the key. When this happens, the con- 
ditional test of the ©VLOOKUP function 
will be false. Consequently. 1-2-3 will 
evaluate the false argument of the @IF 
function, @ERR. This function returns 
the value result ERR — the same result that 
a "text" (ffiVLOOKUP function returns 
when it cannot find its key label. 

In this case, /-2-ilooksforthe value 10 
among the cells of the key column. Since 
none of the cells of the key column contain 
this value, but cell Dl I contains the value 
1 1 , the @VLCX)KUP function in the con- 
ditional lest returns the value 9 from cell 
DS. Because this result is not equal to the 
key value (10), the conditional test is false 
and 1-2-3 returns the result ERR. The sim- 
ple function 

0VLOOKUP(B2,Dl . .E10,l) 
would return the value 250 from cell ElO. 


Productivity Tip 

SQZ! Plus’, a $99.95 add-in application 
from Turner Hall Publishing, compresses 
your 1-2-3 and Symphony worksheet files 
up to 95 percent. It also contains a handy 
utility that backs up your hard disk. You 
can order SQZ! Plus! directly from Turner 
Hall by calling (8(X)) 888-0886, ext. 75 1 . 


Contribute to the Clinic 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We’ll pay $50 
or more for tips we print, p/its an extra $25 
if you submit your letter on-disk. Please in- 
clude a printed copy. Mail contributions to 
Spreadsheet Clinic, PC Magazine. One 
Park Avenue, New York, NY 1(X)16 or 
upload them to PC MagNet (to join, sec 
the “By Modem" sidebar in the Produc- 
tivity section). • Hj 
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CONNORS’ PC EXCHANGE ACCOUNTING 







READY TO RUN ACCOUNTING*=i^’ 


“The Full-Featured Accounting System that Runs Under 1-2-3." 

A completely integrated, full-featured, easy-to-run accounting system 
that H-orks under full control of Lotus 1-2-3. Purchase individual modules 
or the complete system. 

General Ledger $69.95 Payroll $69.95 

Accounts Receivable $49.95 Accounts Payable $49.95 

Inventory Control/Order Entry $69.95 

Complete System (all 5 modules) $199.95 


.....d BEDFORD ACCOUNTING 

^ (Bedford Software) 

{ I LJ “The Perfect System for your 

^ Crowing Business.' 

■ * i'i BEDFORD ACCOUNTING is a com- 
pletely integrated accounting system 
I in M )KnI includes General Ledger. Payroll. 

1 K )K I j Accounts Receivable. Accounts Payable. 

Inventory and Job Cost. Use each module 
as an independent software package. ..or 
combine modules to form your completely 

coordinated accounting package. 

BEDFORD allows for greater flexibility in your reports, supports a com- 
pletely user defined chart of accounts, manual or computer produced checks 
(even for payroll), keeps track of full or partial payments by customers, allows 
you to make full or partial payments to vendors, and offers quick pop-up 
capability to let you look up accounts and inventory information. 

The BEDFORD ACCOUNTING SYSTE.M was Judged to be PC Magazine’s 
Editor's Choice in a review of 59 accounting packages conducted by Price 
Waterhouse. "This is truly a (complete accounting) system. Bedford's six mod- 
ules... are easy to install, easy to use. and so well integrated with one another 
that it makes accounting a snap — even for non-accountants.' 

BEDFORD ACCOUNTING . . . IBM VERSION $249 

BEDFORD ACCOUNTING . . . MACINTOSH VERSION $249 

Also available: 

Peachtree Complete Accounting $159 Dac Easy Accounting $ 79 


LANDLORD/LANDMASTER 

(Systems Ptus) 


TIMESLIPS III ^ ^ 

(North Edge Software) poipc . 

“The Professional Time and ^ 

Billing System for Anyone Who 
.Must Bill for Time and Service... 
used by more accountants, lawyers, 
doctors, consultants and other profes- ' 

sionals than any other billing system." ^ - 

it's unanimous. All the reviewers agree 
that TIMESLIPS III is the best time and 
billing system on the market. ..and certainly 
equal to or better than packages selling for $2000 
and up. TIMESLIPS received one of INFOWORLD’S best ratings ever (9.3). 

TIMESLIPS is memory resident, offers a pop-up "stopwatch" to time phone 
calls and activities, generates transaction reports, client history, aged receiv- 
ables and many valuable management reports, it interfaces with many software 
programs such as Bedford. Peachtree and DAC. You may even export data to 
Lotus 1-2-3 and dBASE. CREATE THE PERFECT BILL with TIMESLIPS 111. 

TI.MESLIPS III (for hard disk drive systems) $114.00 

TI.MESLIPS (for (loppy systems) $ 97.00 

TAL (link TI.MESLIPS 111 to other accounting programs) $ 79.95 

We are the experts in accounting software. Choose from over 100 accounting 
packages, and vertical market packages. Call for great values on DAC 
PEACHTHEE and more than 100 other business, accounting and vertical market 
packages. 

Please call or write for our FREE 48 page full color catalog containing more 
than 100. 000 hardware and software items ready to be shipped. All prices and 
specifications are subject to change. Delivery subject to availability. 

Add S6 for shipping of (he first item ($3 for each additional item). 
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FORMWORX (Formworx) 


“Create Any Business Form Instantly" 

"The best package we’ve seen for generating 
forms"... Compaq Magazine... “faster, easier 
to learn, and more versatile than the 
competition.' 


FORMWORX $99.95 FORMWORX WITH F1LL& FILE $149.95 


FORMKITS (70 or more professionally designed templates/package) 

Business Forms $39.95 Personnel Forms $39.95 

Time .Management Forms $39.95 Project Management Forms $39.95 

Sales & Marketing Forms $39.95 Graphics & Charts $39.95 


REGISTER CONTROL 


(Microbiz Corporation) 

The MICROBIZ RETAIL STORE SYSTEM is an extraordinary system for 
managing ail retail store sales, customers and inventory. Quickly bill your cus- 
tomers. keep track of your inventory, commissions, look up prices, print cash 
register receipts (or complete invoices) and perform ail the day-to-day func- 
tions required to keep you on top of your business and its cash flow. It's time to 
computerize all for $395. 

Optional add-ons to your Retail Store Software System.. .a complete cash 
drawer that plugs into your IBM PC or compatible, a receipt printer and bar 
code reader. 

Systems are also available for Video Stores. Beauty Salons. Liquor Stores. 
Auto Repair Shops and other vertical markets. 

Retail Store/Computer Cash Video/Liquor Store .Management.. $795 

Register Software $399 Beauty Salon Accounting $795 

Bar Code Reader for Above .. $595 The Auto Repair Shop 

.$495 Controller $795 


Cash Drawer for Above.. 


"A Complete Property Management System — 

Easy to Use with Outstanding Flexibility." 

The LANDLORD is a complete property man- 
agement system that prints tenant statements, 
generates lease expiration lists, identifies late 
payers, produces vacancy reports, prints checks and 
performs all functions required by landlords and 
anyone who manages apartments, condominiums, 
shopping centers or any commercial properties... 

$595 

The LANDMASTER contains all the features of 
the LANDLORD plus adds a complete double entry 
accounting system to the package for general 
ledger, accounts receivable and accounts payable . . . $1250. 


FOR.MWORX lets you create any form in- 
stantly. Using FORMWORX’S advanced drawing 
tools, you can draw vertical and horizontal 
lines, boxes with dots, dashes or solid lines of 
various widths... add heading and text using a 
variety of type sizes and styles . . . and complete 
your form by adding any of 95 graphics fill patterns 
including shading and borders. FORMWORX outper- 
forms all of the competition. 

FORMWORX WITH FILL .AND FILE makes FORM- 
WORX into the most advanced productivity tool on the 
market. Now. you can actually make form overlays and 
fitl in all the blanks on your form. Save it. recall it. per- 
form automatic mathematics and recalculations on your 
form. ..and. if you use dBASE. it's totally compatible. 


HANSON & CONNORS ^ ■ M m 

PC EXCHANGE-' 1-800-DIAL-PCX 


30 DAY 
MONEY BACK 
GUARANTEE 


Overnight Software Deuvery 

■Formerty PC EXPRESS tT.J 


(That's 1800-342-5729) 
All prices subject to change. 
Delivery subject (o availability. 


7 ZEL PLAZA 
SPRING VALLEY. NY 
10977 


PHONE: (914) 42$-2400 

FAX: (914) 426-2600 

TELEX: 667962 (SOFT COMM NYK) 








Srnart, too. The desktop film recorder you’ve been 
waiting for. ProCoIor.® From Matrix. 

Super-sharp, artist-quality graphics on 35mm 
slides or Polaroid® instant prints. 

Millions of colors. For the most stunning presen- 
tations you've ever seen ... or shown. 

Compatibility? Total. 1 - 800 - 851-8511 

Mac II. IBM* PC. In NY: 1-914-365-0190 

Popular graphics software. Plus every Matrix film 
recorder, thermal printer and presentation system. 

And if you’ve been printing on a laser printer or a plot- 
ter, you can output to a ProCoIor just as easily. 

All for about six grand. 

How do we do it? Easily. We’ve been at it a long time. 

Ask anyone who uses our recorders. Such as Allstate. 

AT&T. Lotus Development Corp. And GM. 

They’re pretty smart cookies themselves. 

Guess it takes one to know one. 
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New diskdoubler 


" d disk 


Upgrade the disk drives in your PC the easy way! 


Datran's NEW DiskDoubler dd2000. 

The DiskDoubler incorporates the latest 
in high-speed data compression technol- 
ogy and fits into any available slot on an 
IBM PC, XT, AT, 286, 386 or compatible, 
running DOS 2.0 or greater. 

Upgrade the capacity of ANY disk drive. 
One DiskDoubler board lets you double 
the storage of ALL disk drives in your PC 
(including partitioned drives). No matter 
what size or type of disk drive you have, 
the DiskDoubler will typically double it. 
This includes floppies, removable disk 
drives, Bernoulli Boxes, SCSI, ESDI and 
RLL drives. Even optical disk drives! 

Completely Transparent Operation. 

The DiskDoubler is designed specifically 
for general business applications such as 
word processing, spreadsheet, and dBase 
files. It is compatible with most software 
programs so that once installed you can 
use your PC as you normally would while 
DiskDoubler works in the background. 

Simple Installation - No cables or 
connectors. 

Installing the DiskDoubler is simple and 
automatic. It plugs into any available slot 
and works with your existing hard disk 
drive and controller. 


No Reforming Required. 

DiskDoubler does not require that the 
drive be reformatted. Utilities are pro- 
vided that can compress all or part of your 
disk drive without removing the data or 
modifying your disk drive in any fashion. 
In fact, DiskDoubler will allow you to con- 
figure any logical or physical drive to be 
either a "compressed" or "uncompressed" 
drive. 

Low Power Consumption. 

No need to worry about your power sup- 
ply having enough juice to add another 
hard disk. The DiskDoubler only needs 
V 2 watt. 

Breaks 32MB DOS Barrier. 

DiskDoubler doubles the amount of data 
your disk drive stores so it effectively 
allows your disk drive to store up to 64MB 
while staying within the 32MB limitation. 

How DiskDoubler Works. 

At the heart of the DiskDoubler is a new, 
powerful, high-speed data compression 
microprocessor that incorporates Datran's 
state-of-the-art data compression technol- 
ogy which represents years of research 
and development. This custom, high- 
speed data compression chip can process 
up to 400 million bits per second. 


Its performance and speed makes it look 
as though you added a disk drive of dou- 
ble the capacity to your PC. 

Long Life Performance. 

3 year limited warranty. 

Satisfaction Guaranteed. 

30 Day money back guarantee. 

System Specifications 


System: IBM PC/XT/AT/25/30, 286, or 386 
Operating System: DOS 2.0 or greater 
Memory: 64K memory (TSR) 

Slot: One short slot (no cables or 
connectors required 


FOR THE DEALER NEAREST YOU OR 

■BB!|TO ORDER DIRECT BY PHONE: 

- 800 - 332-0456 

N} DA TRAIM 

Leadership in Data Compression Technology 


Datran Cofporation/2505 Foothill Blvd./Lo Crescenta/CA 91214/Phone (818) 248-8780/FAX (818) 248-8788/Telex 49321 15/Turtx3Com (818)248-8789 
IBM PC, AT AND DBASE ARE THE TRADEMARKS Of THE RESPECTIVE OWNERS FOB LA CRESCENTA CA 
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USER-TO-USER 



SCRUB bing a floppy disk is faster than formatting it; a quick way to add text to a file; EDUN 
forbids certain filename extensions; using a business card as a template. 


A batch program that carefully 
moves files around your disks 

A command to move a file from one place 
to another is something that DOS is miss- 
ing. Of course, you can do this by copying 
a file and then deleting its original. How- 
ever, I wanted to accomplish this in a sin- 
gle command. And I wanted to do it safe- 
ly. MOVE.BAT, shown in Figure 1 , does 
just this. The general syntax is 

MOVE ( source_directory ] filename 
destination_directory. 

The brackets in the syntax indicate an op- 
tional parameter. 

Some examples of how to use MOVE- 
.BAT are 

MOVE resp.ect songs 

This moves the RESP.ECT file from the 
current directory to the SONGS directory. 

MOVE resp.ect .. 

This moves the RESP.ECT file from the 

current directory to the p)arent directory. 

MOVE resp.ect A: 

RESP.ECT moves to the root directory of 
the diskette in drive A;. Do not use A;\. 

MOVE resp.ect \ songs \aretha 

RESP.ECT moves to the directory named 
SONGSXARETHA on the default drive. 

MOVE \8ong8\aretha ra8p.ect At\8ongs\aretha 

This moves the RESP.ECT file from the 
directory SONGSNARETHA on the de- 


fault drive to the directory SONGS\ARE- 
TH A on drive A:. 

MOVE \songs\aretha resp.ect . 

RESP.ECT moves from the directory 
SONGSVARETHA on the default drive to 
the current directory, represented by 
Suppose that the default directory is not 
the root directory. In order to move a file 
from the root directory of the default drive, 
you must specify the default drive name as 
follows (assuming C: as the default drive): 
MOVE C: resp.ect . 


This moves RESP.ECT from the root di- 
rectory of drive C: to the current directory. 
Do not use “MOVEXRESP.ECT.”. 

I anticipated these error conditions: 

■ “Source file does not exist” — ^Nothing 
is done. 

■ “Old version could not be del- 
eted” — ^A file with the same name exists 
in the destination directory but could not 
be deleted before COPY. Nothing is done. 

■ “Copy unsuccessful” — The old ver- 
sion in the destination directory, if it exist- 
ed, has been deleted. The original file you 


ECHO OFF 

IF %!'==' GOTO syntax_error 
IF %2'==' GOTO syntax_error 
SET movepath=%3 
IF %3'==' GOTO begin 
SET movepath=%l\ 

SHIFT 

GOTO begin 
:syntax_error 

ECHO Syntax is: MOVE ( 80 urce_directory ) filename destination_directory 
GOTO end 
: begin 

IF EXIST %movepath%%l GOTO LI 

ECHO Error. Source file does not exist 1 

GOTO end 

:Ll 

IF EXIST %2\%1 DEL %2\%1 
IF NOT EXIST %2\%1 GOTO L2 

ECHO Error. Old version could not be deleted! 

GOTO end 
:L2 

COPY %movepath%»l %2\%1 

IF EXIST %2\%1 GOTO L3 

ECHO Error. Copy unsuccessful! 

GOTO end 
:L3 

DEL %movepath%%l 

IF NOT EXIST %movepath%%l GOTO L4 

ECHO Error . Could not delete the original ! 

GOTO end 
:L4 

ECHO successful Move. 

:end 


Rgure 1 : MOVE.BAT copies a file to a new location and deletes the original. 
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want to move is still intact. 

■ “Could not delete the original” — 
COPY has been successful, but the origi- 
nal file could not be deleted. — Mohammad 
Dadashzadeh; Novi, Michigan 

This batch file is a bit unusual in that its 
first parameter is optional. This is done by 
storing the first parameter in an environ- 
ment variable and using SHIFT to move 
the second and third parameters into the 
first and second places. If there are only 
two parameters, the environment variable 
gets a null string. After the parameter- 
checking lines, %1 refers to the filename 
and %2 to the destination directory. 

There are utilities that move files by us- 
ing the DOS internal RENAME function 
to change their full pathnames. However, 
these utilities can’t move from one disk to 
another, and they fail if a file of the same 
name already exists in the destination di- 
rectory. MOVE.BAT will be handy if you 
often need to move files to another location 
and eliminate the originals. 


Amending INSTALL.BAT — a 

quick way to add text to a file 

1 have a couple of comments on John W. 
Ross’s otherwise excellent INSTALL 
.BAT (User-to-User, PC Magazine, Octo- 
ber 11, 1988). 

There is a typographical error in Figure 
3: IF EXISTS should read IF EXIST. Us- 
ing the batch file as printed will generate a 
syntax error and proceed to overwrite an 
existing AUTOEXEC.BAT file instead of 
appending commands to it as intended. 

Additionally, the PATH= command 
was intended to append a new subdirectory 
to any existing path statement in the AU- 
TOEXEC.BAT file. However, this com- 
mand only updates the current path’s envi- 
ronment variable and leaves the path 
statement alone. The usefulness of this 
command is questionable since when the 
computer is booted with the modified (or 
newly created) AUTOEXEC.BAT file, 
the path’s environment variable will sim- 
ply revert to its original contents.— S/eve 
Offner; Carlsbad, New Mexico 

Indeed there is a typographical error in the 
figure. As logical as it might sound, “IF 


EXISTS” is wrong. The second point is 
also valid — the padi will include the new 
directory only until the computer is reboot- 
ed. However, there’s a simple solution. 
J ust add the following line to the end of IN- 
STALL.BAT: 

ECHO PATH=%»PATH»»;D:\NEWDIR » AUTOEXEC.BAT 

This appends a line to the end of AU- 
TOEXEC.BAT that’s identical to the final 
line of the previous INSTALL.BAT. The 
double percent signs (%%) are echoed as 
single ones. As a result, every time AU- 
TOEXEC runs, it will append the new di- 
rectory to any existing path — just what we 
want to happen. 


Turn old business cards into low- 
tech memory aids 

When I get a new program that uses the ten 
function keys (located on the left side of 
my keyboard where they’re supposed to 
be!), I grab one of the business cards that 
seem to stack up around my office and 
make a quick function-key layout on the 
back to act as a memory jog. Applying 
some double-sided tape to the back of the 
card lets me stick it right next to the func- 
tion keys, or I can just prop it up on the 
keyboard above the function keys. 

Try it — a business card is just the right 
size for making a quick template to help 
speed up your work. — Gordon Castro; 
Victoria, Texas 

Of course, many programs already use 
cutout key templates to define their func- 
tion keys. But templates get lost, and not 
all programs include them. Record the 
contents of the business card in your busi- 
ness contacts database and then recycle it 
for greater productivity. 


Formatting a floppy will remove all 
the flies, but SCRUBbing it is faster 

I needed a quick way to prepare a used 
floppy disk for reuse. Since my disks often 
have subdirectories and volume labels, de- 
leting eveiything involved several steps. 1 
found that the much-maligned RECOVER 
command did the job very well. SCRUB 
.BAT in Figure 2 shows this technique. 
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RECOVER.COM deletes the volume 
label, removes the subdirectory structure, 
and renames all files to FILEOOOl, 
FILE0(X)2, and so forth. The batch file 
takes care of the rest, including making 
sure that only your floppy disks are 
“scrubbed .” — Frank Murphy: Pebble 
Beach, California 


At last a use for the dreaded RECOVER 
command. Normally, you only use RE- 
COVER as a last resort after having al- 
ready written off the data as lost. If you ex- 
pect nothing, any tidbit restored by 
RECOVER is valuable. RECOVER with 
just a drive letter as a parameter removes 
the directoty structure and puts all the re- 


covered files in the root directory of the 
disk. Files and subdirectories alike get as- 
signed names in the form FILE????.REC. 

SCRUB . BAT makes this behavior use- 
ful. Getting all the files into the root direc- 
tory is handy if you’re deleting them. 
SCRUBbing a disk is faster than format- 
ting it. 

RECOVER, just like FORMAT, is an 
external DOS command, so make sure 
RECOVER.COM is on your path. 

SCRUB.BAT will fail if there arc more 
than 1 12 files on the disk to be scrubbed. 
All you have to do is SCRUB it again. 


A batch file to execute DOS 
commands for all files that match a 
template 

How many times have you wanted to exe- 
cute a DOS command for multiple files but 
found you had to enter all the filenames in- 


: SCRUB.BAT 

IF "%i"=="" goto syntax 

FOR %%d IN (A: B: a: b:) DO IF %l==%%d GOTO OK 
ECHO SCRUB can only be used on a Floppy Disk 
GOTO SYNTAX 
lOK 

ECHO I RECOVER %1 > NUL 
DEL %1FILE*.* > NUL 
GOTO END 
! SYNTAX 

ECHO Syntax ... -SCRUB d:" 

:END 


Figure 2: SCRUB.BAT wipes file.'* off a floppy disk faster than fonnattintt. 


Why Walk Mu Miles of 



With ZylNDEX 3.0, the fastest, most comprehensive 
text retrieval program of its kind. 


What retrieves vital information from 20 megabytes of files in 5 seconds? 

Works with any of 20 popular word processing programs plus Dow Jones, 
CompuServe, Lotus 1-2-3 and ASCII? Saves you countless hours of search time? 
ZylNDEX 3.0, the fastest, most comprehensive text retrieval program of its kind. 
Only ZylNDEX 3.0 lets you: 

• perform AND, OR, NOT and proximity (one term WITHIN "n" words of 
another) searches 

• work with structured or unstructured files 

• mark and save to ASCII files 

• access on-line help menus 

• enjoy full product and system support. . .plus all these new capabilities! 

• auto indexing and updating 

• super wild card searches 

• major LAN compatibility 

• complete phrase search CIRCLE 316 ON READER SERVICE CARD 
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Zylndex 

• • 

2.20 

• • 

• • 

9.3 

• • 

Nov. 9. 1987 


ZylNDEX Persoml single 
index list 500 files. $95 
ZylNDEX Professionil 
multiple index list 5000 files 
per list. $295 

ZylNDEX Plus multiple index 
15,000 files per listfresesrcher 
package list. $695 


X. 




ZyLAB 

^ Corporation 


310S-T North Wilke Road 
Arlington Heights, IL 60(X)4 
FAX 312-632-1129 
Phone: 312-632-1100 


More than a text retrieval program, 
ZylNDEX will actually change the 
way you manage information. 

For nee demo diskette, call: 

1 - 800 - 544-6339 


© 1988, ZyLAB Corp. 





When our engineers developed the first 2 MB 


Unmovved lawns. Ovetgrown gardens. 
And unpainted fences. It wasn’t prettv'. 

But, lx;ing the first company 
in the world to intnxiuce the 
2 megabyte diskette was worth 
it. According to our engineers. 

Six years and many, many 



weekends of hard work finally paid off. 

In March, 1987, history was made. 

We introduced a 3.5 inch diskette 
that could hold twice as much 
infomiation as any other diskette 
for specific systems. 

Its performance redefined 


etMifu 






diskette, major projects had tx) be put on hold. 


the word precision. Its reliability and durability 
were legend. 

In short, it was the ultimate 3.5 inch diskette. 

But that still wasn’t good enough. 

That’s why to this day, our engineers are srill 
hard at work. On diskettes. Data cartridges. And 
other forms of magnetic media. Every day. Every 


weekend. Trying to improve. Reinvent. And 
make history all over again. 

So, until men,you’Il just have to setde for 
state of the art. 

And hope you’re not one of their neighbors. 

For more information, call 1-800-888-1889, 
and ask for Extension 75. 
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0ECHO OFF 
CLS 

IF "%2" == "" GOTO error 

ECHO Executing the command %1 for files matching %2 
FOR %%X IN (%2) DO COMMAND/C %1 %«X 
GOTO end 
: error 

ECHO SYNTAX: MULTI command filename. ext 

ECHO e.g. "MULTI TYPE *.*" or "MULTI BROWSE *.TXT" 

:end 


Figure 3: MULTI.BAT lets you give wildcard file specijicalions to commands. 


dividually? For example, DOS can’t pro- 
cess the command TYPE * . TXT to list a 
group of related files to the screen or print- 
er. MULTI.BAT in Figure 3 represents 
one solution to this common problem. 

The real utility and magic of this batch 
file come from the simplicity and power of 
the FOR loop construct. A literal transla- 
tion of the FOR loop used in this particular 
batch file might be: "For each file match- 
ing the second parameter, execute the 
command specified by the first parameter 
upon the matching file.” Note that the 
COMMAND/C feature allows you to 
specify another batch file as the command 
to be executed. COMMAND/C will load 
another copy of the DOS command pro- 
cessor and release it when the command 
terminates. Hence, MULTI.BAT will 
work with any of your .COM, .EXE, or 
.BAT files. 

Note that the character @ turns off local 
screen echo of the ECHO OFF command 
in DOS 3.3. The @ character should be re- 
moved if you do not use DOS 3.3. Also 
note that the batch file does not pause be- 
tween each iteration of the FOR loop. If 
you want this to happen, just MULTI-exe- 
cute another batch file that includes the ap- 
propriate PAUSE command . — James C. 
Cummiskey; Albany, Georgia 

MuLT 1.BAT will work with any com- 
mand that takes a file for its first and only 
command-line parameter. If the command 
needs other command-line switches, 
MULTI.BAT won'twork. Youcan modi- 
fy MULTI to handle up to seven switches. 
Just add the replaceable parameters %3 
through %9 after the %%X. For example: 

... COMHXHD/C %%X %3 %4 %5 %6 «7 48 49 

Now, MULTI can handle commands that 


take command-line switches, such as 
MULTI MYPROG *.♦ /X:10 /Y:20 

MULTI. BAT’S disadvantage is that it 
has to reload the secondary COMMAND- 
.COM for every file. If you’re willing to 
forgo using MULTI on batch files, you can 


■ EDLIN creates a 
temporary file to hold 
your editing changes with 
the ,$$$ extension. 

When you save the new 
file, EDLIN renames it 
with a .BAK extension. 


eliminate the COMMAND/C from the 
FOR loop and save the time of reloading 
COMMAND.COM. To see the speed dif- 
ference, try MULTI ECHO * . * with and 
without the COMMAND/C. 


Certain filenames are forbidden in 
EDLIN 

1 have recently discovered a bug in the 
DOS program EDLIN. I think it has per- 
sisted since DOS 2.0. It may also have 
been in earlier releases, but 1 have not test- 
ed these versions. 

I recently generated a text list of com- 
mands to be displayed with TYPE during 
the execution of a batch file. I elected to 


name the file $INSTR$.$$$, thinking it 
unlikely that anyone else would happen to 
use the same name. 

I used the statement COPY CON 
SINSTRS . $$$ to create the file, and 
EDLIN to make a few changes. But after I 
edited the file, it disappeared. I discovered 
that EDLIN doesn’t like three dollar signs 
in the extension. Two are OK, but three 
cause EDLIN to wipe out the file and in 
some cases take the .BAK file too . — Peter 
Nolan; Marrickville, New South Wales, 
Australia 

This isn’t actually a bug; EDLIN is work- 
ing the way it was meant to. While you’re 
editing a file with EDLIN, it creates a tem- 
porary file to hold your changes with the 
extension .$$$. When you save the 
changed file, EDLIN renames the original 
file with a .BAK extension and then re- 
names the temporary file to the original 
filename. If the original file has a $$$ ex- 
tension, however, EDLIN will wipe it out. 
Clearly, you should never use EDLIN on 
such a file without first renaming it to a saf- 
er extension. 


Productivity Tip 

Sometimes you want a batch file to exe- 
cute invisibly. ECHO OFF hides some 
screen output, and redirecting the output of 
commands to the NUL device hides more. 
But it’s a pain to add “> NUL” to every 
command, and messages to the ERR de- 
vice will show through. To hide all output, 
use the line CITY NUL before the lines to 
be hidden and CITY CON after. Don’t 
forget the CITY CON-omit it and you’ll 
have to reboot. 


Share Your Secrets 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 if you submit your letter 
on-disk. Please include a printed copy. 
Mail contributions to User-to-User, PC 
Magazine, One Park Avenue, New York, 
NY 10016 or upload them to PC MagNet 
(to join, see the “By Modem” sidebar in 
the Productivity section). GS 
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1024X768 IBM COMPATIBLE VGA VIDEO CARD 
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TECHNOLOGIES INC. 


ATI VGAWONDCR — ATITtennolOQiMlnc .MuRiMnc — NECHomeeMOroniCSlnc . 
AUTOCAD -AuwOMk me WiND(^-M<cfo«^ioc .6EM-0i^R*waicti>nc 
VENTURA -XaroiCorp HERCULES- HtrcutMCompuWf TlKtinotogylnc . 
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L es! the Phenomenal V'GAWONDER dtxrs it all at IBM Hardware let el 
eompatibilitv with automatic monitor detect and no dip switches or 
jumpers to set. A H(5T CARD for the 286/386 POWER USER with AUTO 
Bl 'S DETECn" for 8 or 16 bit slots, running with a 10) bit datapath with 
1:1 interleave. 100% IBM HARDWARE LEVEL COMPATlBll.l'n’ means 
that ALL software and operating s\-stems designed for IBM s)-stems will 
run. 1024 WILL BE DISPLAC ED IN COLOR ON STANDARD MULTI- 
FREQL'ENCY MONITORS. Although these features are expected from 
ATI the>' are NOT AV.MLABLE from other manufacturers. EGA on all 
monitors including RGB & TTL means a perfect card for 
networks. MOUSE ON BOARD! ATI built the mouse right 
in to this one, why not? No extra charge! VGAWONDER 
is available in both S 12K and 256K \trsions. Ask your 
dealer for more information. 
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Either You Look at It, 
Peachtree Accounting Saves You Money. 

W hen it comes to accounting software, no one offers you more for 
your money than Peachtree Now we’re offering you two ways to 
buy our best-selling accounting software — and two great ways to save 
Peachtree Complete™ D Is our premier business accounting system. 

Designed and sold as a 15,000 accounting system, the latest version of 
Complete n represents a vastly expanded and greatly improved package 
that sells for an unbelievably low S199. Find out what over 250,000 
satisfied users already know — no other accounting system offers so much 
for so little. 

And now, for businesses who want to make the most of their 
accounting information, Peachtree’s Double Bonus Bundle gives you 
Peachtree Complete n Accounting plus its own custom reporting tool, 

Peachtree Data Query 0™ Enhanced. The Double Bonus Bundle includes 
both systems ^regularly priced at 1199 each — for just S298. That’s 
a savings of 1100! Either way Peachtree (^ers you the most accounting you can get for your software 
dollar. 

Peachtree Complete II is a comprehensive accounting system developed to meet the needs 
of small- to medium-size businesses. It romes with eight high -power modules that may be used 
individually, or fiiUy integrated for maximum accounting efficiency: 

* General Ledger • Accounts Payable • Inventory • Fixed Assets 

• Accounts Rei^v^le • Invoicing • job Cost • Payroll 

And Peachtree Complete n is designed using the latest software innovations, like fiill-color 
scrolling reference tables, pop-up windows, and short-cut keyed menus. We’ve expanded to 
allow an unlimited number of companies, added service invoiang, range printing, and more. 

Peachtree Complete n’s error handling is quick and easy, with plain English messages and 
suggestions. Context-sensitive Smart HELP is on-line, all the time And as always. Complete n 
comes with the most thorough documentation — a separate quick-start lustration Guide, 

Accounting Primer, seven-volume Reference Library, and extensive on-line tutorials on each 
module ~ all at no extra charge 

Now you can extend the power of your Peachtree accounting to include custom reporting 
and analysis, and save even more money! Order the Double Bonus Bundle and you’ll get 
Peachtree Complete n, plus Peachtree Data Query II Enhanced, for just 1298. 

PDQ lets you turn raw figures into hi^y sophisticated reports, allowing you safe, easy access 
to valuable information from all eight Peachtree Complete n m^ules. PDQ^s simple, clear approach 
gives you maximum control and flexibility. You tell PDQ what information you need, and PDQ 
looks through your accounting files, finds it, and presents it to you any way you want it— on 
screen or printed, as a graph, in report form, or ready for export to another software package 
You can begin creating reports in just minutes, thanks to all new user instructions and on- 
line practice sessions that lead you through the system and build confidence as you go. With 
Peachtree’s Double Bonus Bundle, accounting and custom reporting go hand-in-hand, and that 
makes good business sense 

MONEY BACK GUARANTEE. We stand behind Peachtree Complete n and PDQ II with a toll- 
free hotline for technical support (11 per minute, tZO minimum on your credit card) and a 30-day 
money-back guarantee when you buy directly from Peachtree If for any reason you’re not satisfied, 
you can return your package within 50 days for a prompt refund. That's the Peachtree Software 
promise A 125 restocking fee applies to returns. 

Peachtree Complete D: the Business Accounting System for just S199, and Peachtree’s Double 
Bonus Bundle for just 1298. Either way you look at it, Peachtree Software saves you money. Order 
today! 

■AtOWAU SnOFKATIONS: leqalfti K/MS-DOS vmkra 2.0 or h%brr with )84K of uubie OKmory (5I2K n^uini wttli DOS md i 
minimum lONBturddiik. FOrute with the IBM* K.Kn.n( AT. fenoaalS)«n/2*iiidcoapttibi«-3M‘’ncdiiopUonaUy tvailible. Noi 
copy pnMKttd. 

Loiiu 1-2-3 Is t regIsKrtd Indenvk of Umqi Dmtopoeoi CocponikM. dBASC Is a repislered indemark of Ashion-'Ikte Corporation. IBM Is 
a reglswred trademark and Fenoaal SytlaB/2 Is a tndmurk of Iniemailonal Busineu Machines. 


PEACHTREE’S 
DOUBLE BONUS 
BUNDLE 

lododes Pea^rec Complete Q 
ptu 

Feaditrec Data Query II 

JUST 

$298 

SAVE SlOO 

VMh PDQ a Enhanced Kw Can : 

• Crease on-sacen tnqulrla to display data 
• PrescM data Is Bne or bar (T^ihs 
* Uaeanyofom 20pre-deAnedrepotts 

♦ Modify pre-deflned repoits and save 

thebnnats 

• Create ymr own reports and save the 


* Transfer acoountlni Infennadon to 
spreadsheet and daiihase pro|raiu hke 
dBASem* Kidli>nil>2>3* 


PEACHTREE 
COMPLETE H 

STILL ONLY 

$199 


CcMfalUd|o 
• C^ of AcoHuls IndMks 
^6 suBesled and 26,000 


a Comparative Bnsnctal ttaseoMois. 

Acroesia IccelvaMe a lavolct^ 
• Msintains open Item or h«i««M* 
ferward customers. 

• Up to 14,400 cuftomen. 

• Pflnts product or service invokes. 


* Partial payments of bmAces. 

• Up to 14,000 veadon. 

• Checks p^ted with unttmiied Invoke 
llstlag on stub. 


A Recent Survey by the 
American Institute of 
CPAs Reports More 
Accountants Use and 
Recommend Peachtree 
Than Any Other 
Accounting System! 


• Supports averspe and standanl 

costiog methods 

• Up 10 19,300 inventofy Hems. 

Plied Aaacu 

• Handies 13.000 assets ind 13 methods 
of depredation. 

Job Coat 

• Tracks coau and proBtiMllty on a 
tob-by-|ob basis. 


• BuUi-ln cymni year tax taMeL 

• Prints checks. T-2s and more 
• Processes up to 3.900 employees. 


Call Now to Order 

1 - 800 - 247-3224 

(or call 1-404-564-5800) 



1b Order by Mall Add$12.50ShippingandHandilng.’ 

(In Georgia add applicable sales tax.) 

Peachtree Software 

4355 Shackleford Road, Dept. PCM, Norcross, Georgia 30093 
* Telephone number required on all orders. 
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Power user 



Controlling the cost of replacing daisy wheel printer ribbons; making SideKick’s cursor 
easier to see on a laptop; creating a personal menu with WordPerfect 5.0. 


Here’s how to use WordPerfect S.O's 
advanced macro command^ to 
create your own personalized 
menus 

The macro menu shown in Figure 1 is a 
template that you must customize for your 
own use. The macro is structured, both to 
minimize the work involved in customiza- 
tion and to allow users with only a limited 


knowledge of the WordPerfect, Version 
5.0. macro language to use it. 

The macro shown below is divided into 
three sections: 

■ The menu section. This section lists the 
available macros and provides a short de- 
scription of each. It requires only a single 
keystroke from the user. If the key sUuck is 
FI. the macro ends without doing any- 
thing; otherwise, it places the keystroke in 
Variable 1 . 


■ The {CASE CALL} section. This is the 
traffic director. Based on the value in Vari- 
able 1, it branches to the appropriate {LA- 
BEL}. Note that for those items whose 
designator is a letter (for example, ma- 
croA. macroB. and macroC). the {CASE 
CALL} recognizes both upper- and lower- 
case entries. 

■ The {LABEL} section, which contains 
the various {LABEL}s. Each {LABEL} is a 
subroutine that tuns a named macro. 


(ON CANCEL) <GO}«nd — 


(Macro}macrol (Enter) 

(DISPLAY OFF) 


(RETURN) 

(PROMPT) (Ml to BOP) 


(LABBL)macro2" 


•Execution'Menu(*\) (Enter) 

(Hacro)macro2( Enter) 

(Bn tor) 


(RETURN) 

(“Dli'X) •»ocrol • t •doocription 


(LABBL)macro3" 

{* i *BOcro2* : 'doocription 


(Macro)macro3(BnteT) 

(“i)3{*\) 'macros • i 'doocription 


(RETURN) 

{“iMi'V) 'macro4' : 'doocription* • • • • 


(LABEL)macro4~ 

{“i)5(‘\) 'macros' : 'description 


(PROMPT) (Del to EOP)~ 

{‘ 'macroS' : 'doocription 


(DISPLAY ON) 

(* 1 )7{“\) 'siacro? • t 'doocription* • * * • 


(Macro)macro4 (Enter) 

{‘J)8(*\) 'macros ' : 'doocription' • • • • 


(RETURN) 

{“ 'macro?' : 'description 


(LABEL) macros' 

1 lAi'N) *macroA' : ‘description 


(Macro)Bacro5( Enter) 

{* ] }8(‘\} 'maeroB' : 'description 


(RETURN) 

{"1 )C{*\)’*macroC' i 'description' • ** • 

(Enter) 

{LABEL)macro6" 

(Macro)macro6 (Enter) 

(RETURN) 



(LABBL)macro7" 

(Macro}macro7(Enter) 

(RETURN) 

(LABEL)macro8~ 

(M«cro}«uicroS (Enter) 

(CHAR) 1 "Enter ' Your ' Choice ' Or * Preos • 

Fl'tO'Cancels 

(CASE CALL)(VAR 1)~ 


(RETURN) 

1 macrol 


(LABBL)macro9~ 

2 macro2 


(Macro)nacro9 (Enter) 

3 macro3 


(RETURN) 

4''macro4" 


{LABEL)maeroA" 

5"macro5" 


(Maere)macroA( Enter) 

6 "macros" 


(RETURN) 

7 macro7" 


(LABEL)macroB 

6 macros 


(Nacro)macroB(Enter) 

9"iiacro9" 


(RETURN) 

A macroA a macroA 


{LABEL)macroC~ 

B macroB b macroB 


(Macro)macroc (Enter) 

C"macroC"c"macroC" 


(RETURN) 

“ 


{LABEL)end~ 

(RETURN) 


(RETURN) 

( LABEL ) mac rol " 




Figure 1 : U\e the micro editor to enter the menu mticro listed here. The macro allows you to create customized menus in WordPerfect 5. P. 
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PRICE. 



It's menu-driven PC-File:dB, the 
database for a little price that 
packs a very big wallop. 

Just for grins try mail merge, 
report writing, quick labels, 
advanced graphing, macros and 
LAN support on for size. 

Then add compatibility with 
dBASEIIIPIusordBASE IV 
databases. 

That's a lot for $89.95. 

So see your dealer today. For 
once it's the program that'll 
knock you out, not the price tag. 
For the name of the dealer near- 
est you, call 1-800-JBUTTON. 
(In WA state 206-454-0479.) 


ButtoiS^kie 

ButtonWara. Inc.. RO. Boi 96058. BaHavue. WA 
98009. 206-454-0479. 

When ordannf direcDy from ButtonWaro. plM»a add 
tS.OO lor ahippmgarKf handling. 

PC-Fila d6 « a Iradamark of ButtonWara. irte. 
dBASE III Plua and dBASE IV t«a ragraiarad tradamarka 
of Aahton -Tala. Inc. 


P R () D U C 

■ POWER USER 


Customizing For each macro you 
install you need to modify all three areas. 

■ Modifying the menu area is fairly sim- 
ple. Just replace the dummy items (that is, 
macro I, macro2, and so on) with the 
names of your own macros and add a short 
description after the colon. You may need 
to adjust the spacing for macro names that 
are longer or shorter than six characters. 
To add more macros, just follow the same 
format. The combinations shown as {■]} 
and { "\} turn bold on and off, respectively. 
To produce them, hold down the Ctrl key 
and press the ] or \ key. 

■ Modifying the {CASE CALL} area is 
also easy. For the sake of clarity, I use the 
name of the macro as the {LABEL}. For 
example, to install a macro called ENV as 
choice A, I would change macroA to ENV 
in both places it appears in the {CASE 
CALL} statement. When adding new al- 
phabetic choices be sure to allow for both 
upper- and lowercase values. 

■ The {LABEL} section is the one most 
likely to cause difficulties. In most cases 
you simply need to put the name of the 
macro between the {MACRO} and {RE- 
TURN} commands. It gets trickier, how- 
ever, when your macro invokes a Word- 
Perfect menu, a file list, or anything where 
you will need to respond to a regular 
WordPerfect screen. In that case you also 
need to clear the screen and turn on the dis- 
play. The macro4 label provides an exam- 
ple of this procedure. 

OTHER POTENTIAL PROBLEMS 

The macro editor has some size limitations 
that will probably prevent you from having 
more than about M macros on the menu. 
The largest macro file 1 have been able to 
create with the editor has been 3,709 
bytes. The symptom of this problem is that 
the macro editor will stop responding to all 
keystrokes except the delete key and the 
backspace key. If you delete a character, 
you can then add a character. Note that this 
is a limitation of the macro editor and not 
of macros in general. 

If the size limitation is cramping your 
style, it is possible for you to reorganize 
the menu into two macros: one that will 
draw the menu and chain to the second, 
which does the case call and the actual 
macro execution . — Richard Bednarski; 
Miratoma, California 


T I V I T Y 


This menu macro is a complex piece of 
programming. You can download it from 
PC MagNet rather than type it in. In either 
case, you’ll customize the result to your 
own menu choices. 

If you don’t have a modem, you can 
type it yourself entirely within the macro 
editor. You can’t create a new macro in the 
editor, so fust create a blank macro and 
then edit that. Hit Cul-FlO and start defin- 
ing MACMEN, then hit Cul-FlO again. 
MACMEN now exists as an empty macro. 
Hit Ctrl-FlO again and give the name 
MACMEN. This time you’re given the 
choice to Replace it or Edit it; select choice 
2, Edit. In the editor, select choice 2, Edit 
Action. Now you’re ready to go. 

Follow Figure 1 carefully and enter the 
macro according to these rules. Anything 
in all capital letters surrounded by braces 
(for example, {LABEL}) is an advanced 
macro command. To insert one of these 
items, hit Ctrl-PgUp. The macro com- 
mand menu will appear. Type the first let- 
ter of the command you want, then move 
the highlight bar to the exact item. Hit En- 
ter to insert the command. To insert a 
{VAR n} code, press Cffl-V followed by 
Alt-n, making sure to use the top tow num- 
ber keys. To insert { ■)} and { A}, press Ctrl 
along with the ] or \ keys. 

Standard WordPerfect commands ap- 
pear in braces, but are not shown in all cap- 
ital letters (for example, {Del to EOP}). In 
most cases you can simply press the corre- 
sponding key. If the key is one that’s used 
within the macro editor, press Ctrl-V first. 
For example . to insert an {Enter} code , you 
press Ctrl-V followed by the Enter key. 

Anything else in the macro is text: just 
type it in. Spaces show up as a midline dot 
character (“z"). Be careful to type in the 
tildes ( ■) correctly: they signify the end of 
certain macro commands. 

Once you have the macro typed in com- 
pletely, hit F7 twice to save it and exit the 
macro editor. Make a backup copy of 
MACMEN. WPM before attempting to 
customize it.— NeilJ. Rubenking 


Productivity Tip 

Relay Communications maintains a bulle- 
tin board with all current patches for Relay 
Gold and Silver. Registered users should 
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^ake advantage of this special offer and subscribe to 
PC Magazine and SAVE 60% with these low prices — You'll SAVE 
over SI.76 a copy! 

Subscribe to the IBM/MS DOS magazine that delivers hands 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the publishing industry's independent 
IBM-compatible product testing laboratory and save! 

T«o years (44 issues) for S 51.97. SAVE 60% ! 

Less than Sl.l9acopv! 

One year (22 issues) for S.5L97. SAVE 51% ! 

Only S1.45 a copy. 

Savings based on newsstand price of S2.9S per issue. 

Basic annual subscription is $4-1.9*'. 


SPECIAL DOUBLE BONUS! 

PC MAGAZINE'S 2-DISK UTILITIES 
LIBRARY; VOL, I plus the ALL NEW VOL. II 
Here are 78 utilities that will speed your key- 
board, locate fdes in seconds, add DOS to work- 
ing disks, and more! YOURS FREE when you 
join us as a paid subscriber! 


I i W FOR FAST SERVICE 
‘ ‘ CALL 1-800-525-0643 





Make your 
point without 
a trace of 
doubt. 


With the new 
HIPAD PLUS 
series. 


*U.S. suggested retail prices. HIPAD Plus and 
Houston Instrument are trademarks of AMETEK, Inc. 


If you’ve ever used a digitizer, you 
probably were surprised that it didn’t 
do what you thought it would. You 
assumed that whatever you picked or 
moved or drew on the tablet would 
be accurately displayed on the screen 
and precisely reflected on output. In 
spite of its straight-forward appear- 
ance, it didn’t take you long to learn 
that all digitizers were not created 
equal, or accurate, or even easy to use 
Tbday there’s a new line of digitizers 
that can meet your expectations. It’s 
the new HIPAD Plus™ series. With 
sizes ranging from a compact 12" x 12" 
to a drafting-size 44" X 60," each model 
reflects Hi’s tradition of price/perform- 
ance excellence. 

Compare, for example, the sleek 9012 
and 9018 models (shown below) which 
contain Hi’s exclusive tilt-correction 
feature. This unique feature lets you 
use the stylus like a pencil— no need 
to hold it in an awkward perpendicular 
position. Hi’s tablet captures only 
the points touched by the tip of the 
stylus, so you can make menu selec- 
tions, create freehand drawings, move 
the screen cursor, or edit pixel-by- 
pixel— without a trace of doubt. 

If you prefer a handheld cursor, you’ll 
find Hi’s new four-button cursor has 
the same pin-point precision. (You’ll 
also like the way it feels in your hand.) 

The HIPAD Plus digitizers are 
compatible with both your CAD and 
graphics systems. Each model proc- 
esses coordinates rapidly (up to 200 
pairs per second) and has a resolution 
of up to 2,540 lines per inch. This all 
adds up to high performance and 
accuracy— and it means you won’t be 
replacing your tablet to meet the 
high-resolution demands of the future. 

And, with prices like $495* for the 
12"xl2" tablet and $795* for the 12" 

X 18" tablet, HIPAD Plus is affordable. 
Make your point without a trace of 
doubt. For details, call 1-800-444-3425 
or 512-835-0900. 

HOUSTON 

INSTRUMENT 

A DIVISION OF.VMETEK 
8500 Cameron Road, Austin, TX 78753 
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check in occasionally at (203) 797-0595. 
Set your system for Relay terminal type 
and Re/av protocol. I,200or2.400 bits per 
second. The password is Danbury and is 
case sensitive. 


Make SideKick’s cursor easier to see 
when working on a laptop 

People who use Side Kick on portables with 
LCD screens often find the blinking under- 
line cursor difficult to see. Here’s a patch 
that changes the cursor into a more visible 
blinking block. 

Start by making a copy of the SK.COM 
file (call it SKBLOCK.COM) and bring it 
up in DEBUG with the command 

DEBUG sicblock.com 
At the DEBUG prompt, type 
S 0000 FFFF B9 07 06 <enter> 

DEBUG will return one or more sets of 
numbers, which will take the form 
xxxx:YYYY. One of the IDT numbers is 
the one you want. In my version of Side- 
Kick (1.56B). DEBUG returned two sets 
of numbers. The proper one was the sec- 
ond ( 1 33D). If you have a different version 
of the program, you’ll have to experiment, 
trying each set until you find the one that 
works. 

Starting with any of the numbers, type 

E YyYy<enter> 

<space><space>00<enter> 

W<enter> 

Q<enter> 

The last command returns you to DOS. 
Load your modified copy of SideKick to 
see if the patch worked. If not. erase the 
modified SKBLCX^K.COM, make anoth- 
er copy from your original, and try again 
with another set of the numbers returned 
by the Search command. — Line Kesler; 
Corvallis, Oregon 

This patch works, but after trying the 
modified file on a Toshiba 1 100 Plus. I’m 
not entirely convinced that the more visi- 
ble cursor is an advantage. Certainly, tbe 
default SideKick cursor can easily get lost 
on an LCD screen, but I find the large 
blinking block cursor distracting. 

However, when you edit SKBLOCK 


.COM in order to include the line 
<spacexspace>00<enter> 

in the patch, you can replace the 00 with 
any number lower than 06 and still wind up 
with a larger cursor. Specifically, the low- 
er the number, the larger the cursor. I 
found the setting of 05 to be the best com- 
promise.— M. David Slone 


An inexpensive substitute for costiy 
daisy wheei printer film ribbons 

Readers who are still using daisy wheel 
printers should consider the benefits of car- 
bon paper for cutting costs and stretching 
ribbon supplies. If you remove the costly 
carbon-film ribbon from your letter quality 
printer and place ordinary carbon paper so 
that the daisy wheel hits it directly, you’ll 
find that the print quality is almost as good 
as using a carbon-film ribbon. 

I have found this technique highly use- 
ful for printing test mns of new merge doc- 
uments when checking formatting. And it 
can be a lifesaver if you mn out of ribbon in 
the middle of a print run. — Robert H. 
Geeslin: Tulsa. Oklahoma 

I must confess that this tip sounded abso- 
lutely off-the-wall until I tried it on my ag- 
ing Diablo 630. Sure enough, the print 
quality was sharp and clear — more than 
good enough for test mns and even in- 
house drafts. Rather than bother with sepa- 
rate sheets of carbon paper, you might 
want to use manifold paper — the kind that 
comes in sets, with the carbon already at- 
tached to the paper. — M. David Stone 


Share Your Power 

Tell fellow users your latest tips on hard- 
ware and software applications (other than 
spreadsheets, networks, languages, or 
DOS) through Power User. We’ll pay $50 
or more for tips we print, plus an extra $25 
if you submit your letter on-disk. If you do , 
please include a printout. Mail contribu- 
tions to Power User, PC Magazine, One 
Park Avenue. New ’York, NY 10016 or 
upload them to the PC MagNet (to join, 
see the “By Modem” sidebar in the Pro- 
ductivity section). iiS 



Are you protecting your valuable 
information resources? Numerous 
threats exist: accidents, snooping, 
software piracy, viruses, and more. 

You need a security program that is 
flexible enough to fit your needs, and 
powerful enough to stop the threats. 
PROTEC does the job. PROTEC is 
easy to install and easy to maintain. 
PROTEC is 100% software and works 
with all DOS versions 2.0 and higher. 
Call today for complete literature or an 
evaluation copy. 30 day money back 
guarantee, PROTEC 3,3 is $195.00. 
Add $5-00 for shipping & handling. 
Sopheo, Inc. PO Box 7430 

Boulder. CO 80306 
303-444-1542. FAX 303-444-1454 

800 - 922-3001 
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PC EXCHANGE PROGRAMMER’S WORKBENCH 


dBASE AT THE SPEED OF C 

dBx jyansJates dBASE Applications to C 


You dBASETTM programmers know what 
an expressive and readable language 
dBASE IS- It 's a very comfortable devel- 
opment envuonment But the pnce is de- 
based performance. Even compiled 
dBASE doesn't offer the speed that scxne 
users require these days. The kind of 
speed offered by software written in the 
C language T^e answer is dBxTM 
dBx translates dBASE to C It offers you 
a maior competnive advantage over the 
next dBASE programmer Keep writing 
in dBASE l^e every aF^bcahon all the 
way to completton use dBx to 
tr annate them top to bottom to Cl 


Other advantages C is portat^e. even 
to other operating systems like UNIX/ 
Xenix™ Tb the Macintosh or Amiga 
dBx gives your applications a pas^ri to 
places dBASE cannot go. 

Has Its own file manager for single 
user, but links to mapr C file managers— 
c-tree and dTC—for compatibility with 
dBASE files or multi-user support. We 
have everything you'll need, including 
good advice 

Ust Ours: 

dBx SSSO S419 

with library Source SSSO S72S 

Call for Full Source Pncing 


BRIEF/dBRIEF 

ITie Power Environment for dBASE Programming 


Many worthy u&l^ products suf^y 
needs that dBASE*'s programming lan- 
guage doesn't— dUTIL™ dFLOWTM 
and a host of others. TVouble is, you have 
to use them separately, then cot^irte 
their output into your dBASE program 
files 

No longer dBREP™, written in 
BRIEF s macro language, grabs hold of 
BRIEIF and turns it into a complete dBASE 
in and III Plus programming dcxnain. 
Usmg BRIEF'S underlying ^11 capabili- 
ties and Its own interfaces, dBRIEF can 
run external utility libraries, plus dBASE 
Itself, and link to the CIipperTM. 
Foxbase+TM and Qmck^ver compilers, 
all with dBRIEF still loaded and running 
the show It can do vdiat BRIEF already 
does plus 


• Convert a screen layout mto dBASE 
code for interactive data entry. 

• Display dBASE file structures in 
windowrs. a great convenience aicxigside 
your program files 

• Expand keystrokes into full dBASE 
statements 

• Indent automatically for clegic 
di^lay 

• Create databases, index files, invoke 
Ashton-Thte's dFORMATTM and 
dCONVERTTM, draw lines and boxes 

'&mply marvelous programming en- 
vironment for writing and editing dBASE 
programs ". PC Magazine. 7/86 Source 
code included* 

Requires BRIEF 1 32 or later and 384k, 
512k to run dBASE within dBRIEF; 640k 
and harddisk recommended 
BRIEF/ dBRIEF Usi S27S. Ours can 


FOXBASE +2.10 

77ie Fastest, Most Powerful, dBASE Compatible 
Database Management 5ysteni, NOW! 


New FOXBASE +2.10 is faster, and more 
powerful than dBASE IV and it s avail- 
able NOW' FOXBASE +2 0 IS already a 
PC Mac^azuie Ekiitor 's Choice and has 
received an unbelievable 9 2 rating from 
Infoworld FOXBASE +21 has new 
features suc^ as built-in support for pull 
down and pop-up menus, a new screen 
painter to aeate custom input screens, a 
new advanced automatic applications 
generator to write programs for you auto 
matically a new user interface designed 
to allow both first time and experienced 
users to handle most database options 
effortlessly and, much, much more 
plus, Foxbase is still dBASE compatible 
and contains hundreds of dBASE 


enhancements Run almost any dBASE 
program without modificatKin Foxbase 
fully supports commands like Browse, 
Ldii. Append. Create, Modify, Report, 
and Modify Label, even in the rruddle of 
a complied program’ Foxbase supports 
EMS memory and local area networks 



List 

Ours 

FoxBase + Vers»n 2 10 

1395 

$247 

Unlimited Runtime 

1500 

$333 

FoxBase •Muln Usei (LAN) 

$595 

$397 

Unlimited Runtime 

$700 

$467 

FoxBase + /386 

$595 

$397 

Unlimited Runtime 

$500 

$333 

FoxBase +Macinio^ 

$395 

$263 

Unlimited Runtime 

$300 

$201 


MICROSOFT LANGUAGES 

Powerful b^ementations Of The Most Popular 
Programming Languages 


Moosofl C 5.0 The flagship of the 
Microsoft line runs up to 30 percent faster 
than Its predecessor Itsnewoptunizatx>n 
features deliver untouchable execution 
speeds. 100 new additional library 
routines. 

Microsoft MacroASSEMBLER 5.0 If 
you ever wanted to take the challenge 
of aswnbly. here's your c^jportunity 
"MASM ' 5 0 IS a lot easier to use. has 
completely revised documentation, and a 
new "Mixed Language" programming 
guxje that gives you step by step mstruc- 
tKxis for linking your assembly code with 
other Miaosoft languages 
Mxnrosoft QuickBASIC 4.0: is a revdu- 


tionary concept m BASIC programming 
It allows you to run. edit, debug, and run 
again Our friends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you eda youi code OB4 autwria- 
tically incorporates your changes, so that 
it can run a program of 150.000 lines m 
less than a minute 

Each member of this language family 


includes the renowned debug^r 


CODEVIEW 

list 

Ours. 

Microsoft C 

$450 

$295 

Miaosoft Maao- 
ASSEMBLER 

$150 

$109 

Miaosoft QuickBASIC 

$ 99 

$ 66 

Miaosoft FORTRAN 

$450 

$295 


NOVELL: BTRIEVE, XQL, XTRIEVE 

records could have been used to pro- 


Sophisticated Tools Essentia/ 
For f^st Database Handlinjr 

Btrieve is a library of subroutines that 
allows the programmer to build a data- 
base application using any language It 
lakes ccxnplete diaige of all file creation, 
indexing, reading, writing, insertion, 
deletxin. forward and backward search- 
ing Its balanced tree indexing scheme 
finds any key m a million in less than 4 
access es . That's fast* 

Btrieve is multi-Ungual also. It includes 
more than 20 language interfaces (includ- 
ing C. BASIC. PASCAL, FORTRAN) 
However if it turns out that you are using 
something a little unusual, worry not Ihe 
manual includes a chapter cxi how to 
write a language interface to Btrieve 

Btrieve’s vital statisncs are equally im- 
pressive Filesmayhave\43to24indexes. 
fixed record length to 4090 characters; 
variable length to 64K: indexes to 285 
characters, files of 4 billion bytes Net- 
work support includes Novdl. 3-COM, 
IBM PC NET, Software Link s MuHilink 
and many others 

XQL IS a relatK>nal database manage- 
ment system designed e^^eoally for pro- 
grammers Imagine being able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and still having the power to process that 
data right down to the byte level 

'Riink about your appbcations. A large 
ptart of your software developxnent effort 
IS probably devoted to managing data 
stored in files on disk Hours spent writ- 
ing lines of code to search and store data 


gram more impcatant parts of your appb- 
cation. Why ncx let XQL do it for you 
XQL will increase your programming 
productivity and 1^ you focus on building 
better applications 

The XQL system works in tandem with 
Btrieve and has an equally powerful 
diassis No limit c»i the number of 
records per file. Max. file size is 4 giga- 
bytes. Max record size equals 4K. Max 
indexes per file is 24. Ibe one version 
works for single or multiuser systems. 
DOS Ver lo or greater. All languages 
are supported 

Xtneve is the final ingredient in the 
Nov^ programming reape It is a menu 
driven, data retrieval system, that allows 
you to quxikly find informaticxi and dis- 
play reports System developers can 
ea^y customize Xtneve to display con- 
mand menus, help files, and error mes- 
sages in the English ^ken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 
making Xtneve an easy product to use 
and understand 

Report OptKxi for printing customized 
reports, form letters, mailing labels & 
statements 



List 

Ours 

Btrieve 

$245 

$175 

Btneve/N 

$595 

$445 

XQL 

$79$ 

$595 

Xtneve 

$245 

$220 

Xtneve/N 

$ses 

$459 

Report Option 

$145 

$128 

Report Opdon/N 

$345 

$269 


For serious applications stick to the tools 
that stick to the standards Not the least of 
reasois v^y GSS™ has emerged as the 
pre-eminent grap^cs toolmaker is that it 
has always conformed to ANSI standards. 

At the heart of the system is the CGI 
siarxiaid Develot^nent Ibolkil It h^ all 
language interfaces and device drivers 
for keyboards, mice, joysticks, tefrjiets, 
printers, plotters, cameras The drivers 
completely insulate your appbeabon 
from concern for device idxisyncracy. 

GSS KemelTM conforms to ANSI 's GKS 


2b and has all its dnvers and language 
bindings. Macro level tools to draw, cdor. 
segment, transform, store and recreate 
an objea. The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for reaeation on various devices. 

Quality software^ IBM thinks so Ibey 


sell G^ under their own label 

Roy^ties 

Needs 2S6k. 

list 

Ours 

CGI Dvlpment Tbolkit 

$496 

$375 

Kernel Systan 

$496 

$375 

Kernel for IBM RT 

$795 

$645 

Metafile Interpreter 

$296 

S23S 


GSS GRAPHICS SYSTEM 

Leave the Device Driving to GSS 


CLIPPER 

$449 

Dp-D relational 

XKOCXK REPORT WRITER 

$129 


MORE PROGRAMMING 

TOOLS FOR... 
dBASE, C, FORTRAN, BASIC, 
COBOL, PASCAL 

dbc ISAM. FoxBASE. Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Panel Plus, Periscope, Phoenix, 
Polytron, RM /COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data. ..and many more. 


Call or write for prices and 
information. 


HANSON a CONNORS ^ A i 

PC EXCHANGE "* 1-800-DIAbPCX 


30 DAY 
MONEY BACK 
GUABANTEE 


OvERNteHT Software Delivery 

'Formerty PC EXPRESS 


(That’S 1S00 342 5729) 
All prices sutyeef fo chenge 
Oefwery suiyeef fo $vMl»btUtf 


7ZELPLA2A 
SPRING VALLEY. NY 
10977 


PNONf (914)476^2400 

FAX (914)426-2600 

TELEX 667962 (SOFT CONN NYX) 
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A BASIC routine that automatically keeps track of program modifications; how to use the 
keyboard LEDs as a binary display; a program that lets you multitask in BASIC. 


Using idle time for multitasking in 
BASIC 

I have seen many ways to create a delay 
routine in BASIC; however, all of them sit 
in an empty loop, precluding the program 
from doing anything else. The subprogram 
shown in the listing DELAY. BAS (Figure 
1) not only provides a delay but will also 
return the number of seconds remaining. 
This even allows you to perform different 
tasks depending on how much time is left. 
— Everett Sumner; Redford, Michigan 

This is a gcxxi technique, and it’s not lim- 
ited to time delays. For example, a menu 
program could be written to return not only 
the item selected but also to indicate 
whether a choice was made at all. Then, if 
the user still hasn’t made a selection, the 
program could go off and do something 
else fora while. In the example below, it is 
assumed that the menu subprogram will 
examine INKEYS and return either the 
choice number or zero if INKEYS is null: 

DO 

'do something here 

CALL MENU (Choice) 

LOOP UNTIL Choice 

1 have also found this technique useful 
when sorting very large database files. 
Most people wouldn't mind waiting a little 
longer if they could be doing something 
else in the meantime. In this case, the key 
is to have the sort program return periodi- 
cally as it progresses. You will also need to 
manipulate an extra variable, perhaps 


Delay. start 1 « timer 'the start of the delay 

Duration 1 ^ 1,5 «ve want to wait 1.5 seconds 

CLS 
DO 

'do any desired tasks 

CALL Delay(Delay. start 1 , Duration I, Time. left 1 ) 

LOOP WHILE Time.leftl > 0 


SUB Delay ( Start. time 1 , Our I, Secs. left I) STATIC 

IF TIMER >» start. timet THEN 'same day as we started 

Secs.leftl > start. timet -f Durt - timer 
ELSE 'we have passed midnight 

Secs.leftt « Start. timet + Durt - TIMER > 86400 
END IF 
END SUB 


Figure 1 : A BASIC delay subprogram that also returns the amount of time remaining. 


DEFINT A-Z 

CLS 


DIM Array (20) 

FOR X = 0 TO 20 

Array(X) = RND(l) 
PRINT Array (X) 

NEXT 

'create and fill a test array 

* 1000 

Done s .1 

DO 

PRINT " . ; 

GOSUB BSort 

LOOP UNTIL Done 

'this is required to initialize Sort 

'do anything you want here 

FOR X = 0 TO 20 

LOCATE X + 1, 15 
PRINT Array (X) 

NEXT 

END 

'show that it was sorted correctly 

BSort : 

(coniinuetl 


Figure 2: An e.xample showing how BASIC can be tricked into doing h\’o things at once. In this 
case, an array is sorted at the same time a string of dots is being printed. 
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IF NOT Done GOTO MoreSort 
size = UBOUND(Array, 1) - 1 
LoLimit = LBOUND( Array, 1) 

Done - 0 

FOR X = size TO LoBound STEP -1 
FOR y * LoBound TO X 

IF Array(y) > Array(Y + 1) THEN 


SWAP Array (Y), Array (Y 
END IF 


+ 1 ) 


NEXT 
RETURN 
MoreSort : 

NEXT 

Done » -1 
RETURN 


'exit after each pass 


(h'if}Hre2entht 


called Done. The example shown in 
SORT. BAS (Figure 2) shows how this can 
be applied in a BASIC program. 

Even though jumping in and out of a 
FOR/NEXT loop is generally frowned 
upttn. it in fact works with all versions of 
BASIC I tried. And of course, that's what 
really counts . — Elhan Winer 


A Turbo Pascal program that lets 
you use your keyboard LEDs as a 
binary number indicator 

One of my fmstrations with the new 101- 
key AT keyboard is that the NumLixtk 
condition is on by default when I boot up. 
Since I'm still accustomed to using the nu- 
meric keypad for cursor control , I wrote a 
short Turbo Pascal program to reset the 
NumLock condition by resetting the Num- 
Lock bit in the BIOS shift byte (absolute 
location $(XXX):$04I7). Of course, on the 
new keyboards, this turns off the Num- 
Lock LED indicator as well. 

It occurred to me that I could use this 
method to display in binary any digit from 
0 to 7. using the Caps. Num. and Scroll 
Lock indicators. The short program BIN- 
ARY. PAS. shown in Figure 3. demon- 
strates this. It takes one parameter, an inte- 
ger between 0 and 7. and displays it in 
binary on the Lock indicator LEDs. It 
takes advantage of the fact that the Caps. 
Num. and Scroll Lock bits in the shift byte 
have hex values $40, $20, and $10, re- 
spectively. Simply shifting the parameter 
value left by 4 places will set the appropri- 
ate bits. This trick can be useful while 
we're waiting for a debugger for Version 
4. If your program is hanging in one of up 


to eight procedures. a.ssign a number to 
each procedure and display the number 
each time the procedure is entered.— 
UimieeUi: North Syraeme. New York 

Rather than make you run the program 
again and again to check different num- 
bers, I ehanged it to count slowly in bina- 
ry. It runs through the numbers 0 to 7 con- 
tinuously until you press a key. As Mr. 
Lamicela says, you can certainly use it to 
determine what procedure is in use at any 
given time, as long as you only need to 
track eight procedures. If the program gets 
stuck, a look at the LEDs will tell you 


where it's stuck. That's a good bit handier 
than inserting a lot of WriteLn state- 
ments. — NeilJ. Ruhenking 


Productivity Tip 

The original IBM PC video BIOS contains 
a nasty bug: the BP register is sometimes 
destroyed when an Int lOh is issued. Many 
programs will crash if BP is changed, but 
the fix is simple. Always Pu.sh BP before 
calling Int lOh. and then Pop it off again as 
the next instmetion. 


Keeping track of program 
modifleations automatically in 
BASIC 

On more than one occasion 1 have been 
working on one program, saved it and 
loaded another, and then accidentally 
saved the second program under the same 
name as the first one. This prompted me to 
add a line 5(XXX) to all of my programs 
containing a statement such as 50000 
SAVE'PROG.BAS". 

However, I never seemed to know 
which listing of a program was the latest. 


PROGRAM Binary; 

USES Crt; {<“■ comment out this line for TP3} 

{ This program displays a binary number from 0 to 7 
using the caps/Num/scroll Lock LED indicators. } 

TYPE LEDnum = 0 . . 7 ; 

VAR B : Byte; 

dummy : char; 

PROCEDURE BinLed(L t LEDnum); 

VAR ShiftByte i byte absolute $0000: $0417; 

{ shift status byte } 

BEGIN 

ShiftByte := L SSL 4; 

END; 

BEGIN 

WriteLn ( 'Press a key to display binary numbers on the LEDs.'); 
WriteLn ( 'Press another key to stop the display.'); 
dummy :■ ReadKey; {<=* comment out this line for TP3} 
{Read(Kbd, dummy) ; } {<*>■ UN-coiranent this line for TP3} 

B := 0; 

REPEAT 

WriteLn ( ' Displaying ' , B ) ; 

BinLed(B) ; 

Delay (1000 ) ; 

B 1= Succ(B) MOD 8; 

UNTIL KeyPressed; 

BinLed(0); {Turn off shift statesi) 

END. { PROGRAM Binary } 


Figure 3: Use your keyboard LEDs as a binary display. 
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49999 END 

50000 TS$ s " ” 'number of times saved 

50010 0S$ = *'00-00-0000 00:00:00” 'Date 6 Time last saved 
50020 VPI - VARPTR(TS$): TS! « VAL(TS$) 1: GOSU6 50080 

50030 FOR lal TO LEN(STRS(TS1 > J : POKE 201+1-1, ASC(MIDS (STR5 (TS! > , 1 , 1 ) > : NEXT 
50040 VPI B VARPTR(DS$): GOSUB 50080 

50050 FOR 1 ■ 1 TO 10: POKE 201 + I - 1, ASC (MIO$(DATE$, 1. 1)): NEXT 
50060 FOR I * 1 TO 8: POKE 20! + I + 10, ASC(MID$(TIME$ , I, 1>): NEXT 
50070 SAVE “PROG. BAS" : RETURN 

50080 20! » PEEK(VPI + 1) + 256 * PEEK(VP1 + 2) 

50090 IF 201 > 32767 THEN 201 - 201 - 655361 
50100 RETURN 


Rgure 4: An interpreted BASIC add-on that will autotnatieally save the current date and time 
within a program listing. 


nor whether it matched the program I was 
currently working on. The solution I came 
up with is to save the current date and time 
within the program itself, as well as the 
number of times it has been saved . 

The program fragment SAVE. BAS, 
shown in Figure 4, can be added to your 
own program and can be invoked by enter- 
ing GOSUB 50000 whenever it is to be 
saved. Just be sure that your program does 
not contain any other variables with the 


name TS$ or DS $. — Tom Low; Fort 
Worth. Te.xas 

This is a clever trick indeed. In a BASIC 
program, string variables are shuffled 
around in memory as they are assigned and 
reassigned. However, if the string is as- 
signed only in the program listing and not 
used in any other a.ssignmcnt or INPUT 
statements, it will never move. Thus, 
when VARPTR is used to locate TS$ and 


DS$. the address returned will be that of 
their position within the source code. 
— Ethan Winer 


Speed-read typed files in Turbo 
Pascal using BlockRead 

There are numerous situations in which a 
typed file in Turbo Pascal mu.st be read se- 
quentially. For example, if we have a 
l^xlucts file in an Inventory program, we 
may want to sort it or to compute the total 
value of all products. I have found a way to 
reduce drastically the time required for 
such operations. The idea is quite simple: 
make the compiler believe that the file is 
untyped and use BlockRead instmetions 
with a buffer that holds many records. 

The method is best explained through 
an example. Suppose our program has the 
declaration ProduetT, as in Figure 5. The 
standard procedure to calculate the total 
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NEW 

BLAISE 

TOOLS 

Thefastestvoan to create 
poweifiU programs 
with Ihrbo Pascal 
'5.0 and TUrbo C 2.0! 

Blaise Computing, manu&cturer 
of function libraries that offer 
easy-to-use solutions to your pro- 
gramming needs, introduces; 

POWER TOOLS PLUS/5J)-I149 



tohelpyou: 

4 Add iTwvinK bar pull-doKH menas and vslndnws to >x)ur user 
interfaces: SEW! 4 (ienerale oinU'xi sensitive help 
screens; SEW! 4 Add easy-to-use date and time ctmversion 
nwtines; SEW 4 Let usere chwwe from window 
oriented pick lists; SEW! 4 Create and access ‘huge’ 
datasUuctures; A£1f7 4 1'se mulUpk^-line edit fiHds nith fully 
configurable edit keys:AFH? 4 Speed up your sorting 
with Qexible in-memuo' son nniUnes; A'fH? 

4 Add EMS suppwt; SEW! 4 Write TSRs and ISRs easily, 
4 Cmtrol DOS memory allocation; 

4 Create powerful programs in 7\irbo Pascal 4D& 5i)! 

'nirboGTOOLS/2jO-S149 


4 Add easy to-use mouse support fl r windows and menus; SEW! 
4 Quiddy include virtual windows and menus; SEW! 

4 Integrate your windows and menus with 1\irbo Ck text 
windows. ASTf? 4 Create context- seiisithe help screens; AFIf7 

4 Provide multiple-line edit fidds with ftilly configurate 
edit keys; A^ETf? 4 Use keyboard and video services 
(includingenhanced keyboard and VGA );yVflf7 
4 Write TSRs and ISRs easily, 4 Create powerful programs 
in‘niri)oCLai..')and2i)! 

FREE with these products! 

Sotirce code, (xmiplete sample pn^pams, a ctsinpre- 
hensive r^nwKe manual with extensive exam^cs. the 
Norton Guides Instant Access and an online 

database. We also offer free technical support and a 
bulletin board system dedicated to technical issues. 

Unleash your programming potential! 

Blaise Ckinixiting (41m piogramming tooU that are 
bst, flexiUe and affiivdable. Call now to order or to ask 
for a free brochure on our frill line of products for C 
and Pascal. 

Pnt Blaise tools to the test! 

If at any time during the first 30 doys you are not 
cocnpletdy satisfied with their speed and flexibility, 
well rdiind your money. 

Call 800-333-8087 today! 

BLAISE COMPUTING me 
26W Ninth St, Suite 3ie. Beitele,; CA 94710, (416) 540'6441 
PAX:416»«0'1«38 
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value of the Inventory would be something 
like the function Standard-Inventory-Va- 
lue in Figure 5. 

Instead of this standard approach, I use 
the function My-lnventory-Value, as 
shown in Figure 5. Notice First that there is 
a temporary buffer with the capacity to 
hold 500 products at once. The value 500 
can of course be changed to anything that's 


convenient for the problem at hand. Since 
Buffer is a local variable, the memory it 
uses will be liberated as soon as we exit the 
Inventory-Value function; it does not eat 
up RAM pemianendy. Secondly, we de- 
fine an untyped file F at the same memory 
address as Product-File. When the pro- 
gram is asked to operate on F, it will use 
the parameters (file handle, record length. 


PROGRAM BlockRaadDsmo; 

TYPE Product? - RECORD 

Part Nunber t integer; 

Stocic t Integer; 

Price t Real; 

Description t 8TRIMG[29); 

{• ... 

Other fields here . . . 

*) 

END; 

VAR 

Product s Product?; 

Product_Pile t PILE OP Product?; 

APrice I Real; 

FUMC?IOM Standard_lnventory Value i Real; 

(* Pile Buet be RBSB? before calling thii function •) 

VAR 

Value i Real; 

BEGIN 

8ee)c(Product Pile, fl); Value 0.f; 

NHILE MO? Eo7{Product__File) DO 
BEGIN 

Reed(Product_Pile, Product) ; 

Value ta value-»-Product.Price*Product.8tock; 

END; 

Btandard^lnventory Value Value; 

END; ” 

FUNC?lON My^lnventory value t Real; 

CONS? Buffersiaa ■ SiF; 

VAR 

Buffer t ARRAY[1. .BufferSize] of Product?; 

F t FILE ABS0LU7B Product_File; 

Value t Real; 

i, RectinBuffer i integer; 

BEGIN 

Seek(F, 0); Value t- 0.0; 

WHILE NOT Eof(F) DO 
BEGIN 

BlockRead(F, Buffer, BufferSize, ReceinBuffer) ; 

FOR i 1 TO ReceinBuffer DO 

Value t* Velue4^Buffer(i) .Price*Buffer(i] .stock; 

END; 

My_inventory Value t> Value; 

END; 

BEGIN 

writeLn< 'This program !■ strictly a demonstration.*); 
writeLni'lt does nothing useful of itself.*); 

AaBign(Product File, 'TEMP. $$$'); 

ReHrite(Producr^Flle) ; 

APrice I* 1.0; 

PlllChar(product, SizeOf (Product) , 0); 

Product. Stock 1; 

(*You may replace 100.0 with e larger number if you wish.*) 

WHILE APrice <• 100.0 DO 
BEGIN 

Product. Price t> APrice; 

Write(Product File, Product); 

APrice APrTce -f 1; 

END; 

WriteLn( *?yped-file function gives result ' ,Stendard_lnventory Velueiii4); 
HriteLn( 'UNtyped-flle function gives result ' ,Ny_lnventory Valueili4); 
Close(Product_File) ; * 

Brasajproduct^File) ; 

END. 


Figure 5: The function using BlockRead is substantially faster. 
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never know 
how quick it is until 
you opal it ip and see 
Miatitcando. 



New Microsoft QuickC 2.0. Zero to expert in record time. 


All the horsepower in the world 
is useless until you can get at it. 

Introducing new Microsoff 
QuickC® version 2.0. The fastest, 
easiest way to master all the power 
and glory of C. Frankly nobody but 
Microsoft packs this many exclu- 
sive featur^ into a single pack^: 

For starters, then^ QC Advisor 
—a new hypertext electronic man- 
ual that teaches, helps and guides 
you on screen. It even lets you cut 
and paste sample programs, so you 
can learn C the easy way 

By example. 

And “C For Yourself,” our detailed book 
of C fundamentals that’ll give you more 
in-depth programming lessons. You’ll find 
one in every box. 

With Microsoft QuickC, you can ease 
into C with Easy Menus to help you write 
your first C programs, then ad^ce to Full 
Menus to access the M-throttle potential 
of C. You’ll be up to speed in no time. 

And speaking of speed, QuickC has 
enough muscle for increment^ compiling 
and linking at an incredible 25,000 lines per 
minute— so it’ll make short work of any de- 
velopment you have in mind. 


And speaking of development, its in-line 
assembler lets you write assembly code 
within your C code for more efficient pro- 
grams. Plus ifs the only integrated debug- 
ger that lets you simultaneously debug C 
and your in-line assembler. Talk about 
convenience. It even supports all memory 
models within the integrated environment 
For all the details, call us at (800) 541- 
1261.The new Microsoft QuickC. 

(jet it And break a few speed limits. 

K/Saosoft 

Making it all make sense 


Customers in Canada, call <416) 673-7638. Outside North America, call (206) 882-666L OCopyri^t 1989 Microsoft Corporation. All rights reserved Microsoft, the Microsoft Ic^ and QuickC are registered 
trademarks and Making it all make sense isa trademark of Microsoft Corporation. 



Voice IVllail Card 


INTRODUCING THE NEW VOICE MAIL CARD 
IT TURNS ANY PC INTO A POWERFUL VOICE MAIL SYSTEM 


ITS A FULL FUNCTION VOICE MAIL 
SYSTEM 

The Voice Mail Card grves you individual private 
voice mail boxes, each coded by a password It 
takes messages and forwards messages to other 
phones, just like a private receptionist And of 
course you can retrieve messages remotely from 
any touch-tone phone. 

IT RECORDS DIGITALLY 


A WHOLE LOT OF APPLICATION IS YOURS 

Tailor it to your own specific needs. Ideal for 
mail order, telemarketing, university voice mail 
system, and a lot. lot more! 

IT REALLY IS AFFORDABLE 

Lots of application tor less money. It has a 
simple price tag. starting from $150. Get the 
right one to work for you now! All you need is 
an MS-DOS PC. a hard disk and a lot of 
incoming calls. 


PRODUCTIVITY 
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and so on) of our Product-File. However, 
because F is untyped, we are able to exe- 
cute BlockReads on it. 

The function First positions the file 
pointer at the beginning. Next, it reads re- 
cords into the buffer 500 at a time. The 
loop over “i” performs the required addi- 
tions. There is a potential problem as we 
reach the end of the File; there may be few- 
er than 500 records left for the last Block- 
Read. The “RecsInBuffer" variable 
(which returns the number of records actu- 
ally transferred) handles this. 

The improvement in performance is re- 
markable. For example, to read 4,000 re- 
cords of length 49 on a regular PC (floppy 
disk, 4.77 MHz), I measured 1 minute 34 
seconds for the Fust version of Inventory- 
Value and 22 seconds for die second ver- 
sion. 

In odier applications I have been able to 
reduce execution times by factors ranging 
from 4 to 10 , so the method is well worth 
the little extra programming effort. — T. P. 
Eggarter; San Luis, Argentina 

Another virtue of using BlockRead is that 
you can easily give the File a header with 
useful information, such as die name of the 
index file or the beginning of a chain of de- 
leted records. Declaring the untyped File 
ABSOLUTE on top of the typed File forces 
its block size to the type File’s record size. 
Hence, the header's size must be an exact 
multiple of the record size. Suppose it 
takes the space of seven records. To set up 
the File for reading the first record, you’d 
use Seek(F,7) rather than Seek(F,0). To 
read the header itself, you’d seek to the 
start of the File and BlockRead(F,Head- 
eT,l).—NeilJ. Rubenking 


Speak Your Language 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. Please in- 
clude a printed copy. Mail contributions to 
Languages, PC Magazine, One Park Ave- 
nue, New York, NY I (X) 16 or upload them 
to PC MagNet (to join, see the “By Mo- 
dem” sidebar in the Productivity sec- 
tion). GQ 


tike the most expensive voice mail systems The 
Voice k/lail Card records right on your hard disk 
You'll be amazed at the clarity of reproduction. 



FLOPPY DISK DRIVES 

5.25" 360 KB Drive for PCs/XTs . 

&2S' t.2 MB Drive lor ATs 

S.2S" 360 KB External Drive for PS/2 

S2S~ 1.2 MB External Drive for PS/2 

5.25" Drive for Apple II* /tie 

S.2S" Drive for Apple Ilc/IIgs 

5-25" Drive for PC Transporter 

5.25" External Drive lor Toshiba lap lop ... 

35" 720 KB Drive with S%" mounting kit 

35" 1 44 MB Drive with S'a" mountii>g kit 

3.5" 660 KB External Drive for Amiga . 

3-5" 600 KB External Drive for Apple ligs ... 


$ 66 
S 75 
S179 
$219 
S 79 
S 86 
$169 
$200 
$ 65 
$ 99 
$169 
. $185 


We also carry top brand soft- 
ware for Integrated, Spread- 
sheet, Graphics, Database, and 
Accounting applications at a 
low, low price. 

CALL US TODAY TO FIND 
OUT MORE! 


TOLL FREE ORDER LINES 
Inside NY 1-800-553-6224 
Outside NY 1-800-433-6224 

For more information, call: 

KINSON PRODUCTS CORP. 

462-484 Sunrise Highway 
Rockville Centre. NY 11570 
Tel. (516) 763-0906 
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People are taMig about us. 


When professional FORTRAN programmers develop or port 
large programs they use Lahey’s F77L-EM/32 and F77L-EM/16, 
PC Magazine's 1988 Technical Excellence Award Wnners. 
F77L-EM/32 is a fast 32-bit protected-mode compiler that 
accesses up to 4 gigabytes of memory on 80386s. F77L-ENV16 
gives 80286 users the power to create 15 megabyte programs. 
These protected-mode FORTRANS include the features that 
have made them, and our F77L and Lahey Personal 
FORTRAN, market leaders: full ANSI 77 Standard. VAX and 
IBM VS extensions, fast compilation, comprehensive 
diagnostics, and a powerful debugger. 






Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (70 — 


:702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 
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P R 0 D U C' T I V 1 T 

■ ROBERT L. HUMMEL 


PC TUTOR 



Load and execute programs using the DEVICE= statement; patch and create programs 
using the DEBUG W and N commands; and create and open files in BASIC. 


A buzzing hard disk and an 
increasing number of bad clusters 
may not spell doom 

I'm currently operating a Tandon PCX 
with a 20MB hard disk that I think may be 
going south. On occasion, when data is be- 
ing sought from the hard disk, it seems like 
the heads get “stuck" and I get a continu- 
ous buzzing and a constant busy light. This 
continues for about 10 seconds. Most of 
the time the data is then read. But lately, 
the sticking will occur several times in suc- 
cession, followed by a read error. 

I've run the Mace Utilities REMEDY 
program several times a week for a couple 
of months, hoping it might lock out some 
random bad clusters. And it does — every 
time I run the utility I lose one, two, and 
sometimes more clusters. Currently, I 
have 158 bad clusters. 

So, do I have a $300 anchor in my com- 
puter? If so, is there a way of installing and 
formatting the new drive, copying from 
the old drive to the new one, then remov- 
ing the old one ? — Sal Pisano; Jamaica, 
New York 

From the events you de.scribe, it’s safe to 
conclude that you're headed for a disk 
crash. But. the crash may not be hardware 
related and, therefore, not as deadly as you 
may think. 

A hard disk is simply a series of thin 
rings of magnetism (tracks) on a platter 
(surface). The ability to read the informa- 
tion on the disk depends to a great extent 
on how well the disk head lines up over the 


magnetized ring of data. Several things 
can affect the registration of the head and 
the data tracks, including thermal drift 
caused by expansion of metal parts, in- 
creased tolerance of parts caused by wear 
of the disk, and a change in orientation 
caused by turning the PC on its side. 

The buzzing you hear from your hard 
disk is caused by the drive “recalibrat- 
ing." This occurs after a hard disk error 
and is the hardware’s attempt to regain its 
bearings. In this operation, the disk is 
stepped from the first track to the last. The 
head positioning motor causes this buzzing 
sound. This, and the increasing number of 
clusters reported as unreadable are bad 
news. Often, this problem can be com- 
pletely eliminated by performing a low- 
level format of the hard disk, followed by 
partitioning (using FDISK), and a high- 
level format using the DOS FORMAT 
command. 

A low-level format writes new magnet- 


■ Low-level formatting 
procedures vary 
according to the type of 
disk, the manufacturer, 
and the type of computer 
that is being used. 


ic tracks on the hard disk surface. Since the 
same heads that are doing the writing will 
be doing future reading, logic dictates that 
unless the hardware is damaged, the heads 
should be able to find your data on the new 
tracks. Low-level formatting procedures 
vary according to the type of disk, the 
manufacturer, and the type of computer 
that is being used, so cheek the documen- 
tation included with your computer. 

While most computers can support two 
hard disks, the difficulty involved in in- 
stalling a second one temporarily makes 
the job undesirable, A much better idea is 
to simply buy and use a good backup pro- 
gram to make two complete backups of the 
data on your disk before the transfer. After 
switching the disks and formatting the new 
drive, simply restore the files. 


Simple commands let users specify 
filenames in BASIC during 
program execution 

I want to write a BASIC program that will 
create files whose names are typed in by 
the user while running the program. For 
example, if the user types SMITH in re- 
sponse to a prompt, a file named SMITH 
should be created with no further user in- 
tervention. Can you suggest a way to do 
thisl—Joszef Revai; Caracas, Venezuela 

The BASIC language contains many 
commands that make handling strings and 
opening files very easy. To solicit a name 
from the user and open a file, as in this 
case, we simply combine the two steps. 
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Use 

DataSaver 

Standby uninterruptible 
power supply, and protect 
your microcomputer 
against costly data loss 
and hardware damage. 

• Constant AC line protection 
against power disturbances 
and interruptions. 

• Buiit-in spike/transient 
suppression and EMI noise 
filtering. 

• Powerful sizes to protect any 
system from the earliest Apples 
to the latest PS/2's. 

International models, also. 

For more information, call; 
TOLL-FREE 800/332-3440. 

In California, call 805/541-4160. 

Or write to us at the address below. 
GSA No. GS 00K-87-AGS5393 PSOI 
Dealer/VAR inquiries invited 


Cuesta Systems Corporation 


3440 Roberto Court 
San Luis Obispo, CA 93401 
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The following BASIC instructions demon- 
strate how to prompt the user for a file- 
name, then open a disk file by that name; 

10 PRINT -Enter Your Last Name-; 

20 INPUT A$ 

30 OPEN A$ FOR OUTPUT AS #1 

Line number 10 displays a prompt that in- 
structs the user to enter his name. The 
name is captured and stored in the string 
variable A$ in line 20. This same variable 
is then used as the filename in line 30 to 
open the file in the current directory on the 
current disk. 

This example, however, is very crude 
and would need substantial beefing up be- 
fore it could be used reliably. Note that no 
check is performed on the data that is typed 
in. This checking process is known as in- 
put verification: a good program will 
check for several error types. For example, 
the program user may type in a name that 
has more than eight characters or that con- 
tains illegal characters. These errors 
should be detected, or trapped, before al- 
lowing the program to continue. 


The DEBUG W and N commands 
work together when patching 
programs or creating small files 

In the DOS manual we are told to carefully 
specify in registers BX and CX how many 
bytes to write when using the DEBUG 
write command (W). I realize that BX is 
almost always 0 unless the program is 
huge: however, some authors say to calcu- 
late the total bytes but then don't do it 
themselves. Others say to use the name 
command (N) just before the write com- 
mand. I suspect that doing this sets the PSP 
(program segment prefix). Still others 
leave a space before the write command 
and say that it is necessary. 

How do you handle the W command if 
you have modified a program? Please ex- 
plain the correct procedure and show the 
shortcuts and the consequences of any pos- 
sible mistakes . — Eldon E. Thompson: 
Two Rivers, Alaska 

When interacting with the DOS environ- 
ment, there are two file characteristics that 
concern DEBUG. These are the file's 
name and its length. 


The name command (N) performs the 
same function as the original DEBUG 
command tail. You normally start DE- 
BUG with a command such as 

DEBUG A. COM B.COM C.COM 

where A.COM is the program being de- 
bugged and where B.COM and C.COM 
are arguments to the A program. DEBUG 
loads A.COM, then formats the two de- 
fault file control blocks (FCB) located at 
PSP:5Ch and PSP:6Ch with the names 
B .COM and C.COM. 

The DEBUG command 

N A.COM B.COM C.COM 

sets debug's internal name data area to 
A.COM and formats the two FCBs with 
the names B.COM and C.COM. The in- 
ternal name is used whenever a write (W) 
or load (L) command is used. Note that the 
N command doesn't actually load 
A.COM. To perform the same function as 
the command line, the two commands 
would be 

N A.COM B.COM C.COML 

In DEBUG scripts, the N command is 
used to set the current DEBUG filename to 
some desired value just prior to writing it 
to disk. DEBUG doesn't cate if the N is 
separated from the filename by a space. 
The N command may be issued anytime, 
as long as it is used before a W or L com- 
mand that requires it. 

DEBUG keeps track of the file's length 
as a 32-bit number in the register pair 
BX:CX. Note that this isn't a segmented 
number like an address. The low 16 bits 
are kept in the CX register, and the high 16 
bits ate kept in BX. For files up to 64K in 
length, therefore, BX will be 0. 

When a file is loaded at the command 
line or with a combination of the N and L 
commands, the BX:CX register pair holds 
the fde size. If you are modifying files, 
you should write these numbers down 
right away in case they get changed. If you 
don't execute any instructions, however, 
the registers will be the same and needn't 
be respecified. 

As an example, assume you have modi- 
fied a program called TEST.COM without 
changing its length (the most common oc- 
currence). You now want to write out the 
modified version of the file under a new 
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name. Use the following commands: 

DEBUG TEST. COM ... (modifications) 

...N TEST2.COMWQ 

Changing the length of an existing file us- 
ing DEBUG isn’t a common type of modi- 
fication. You can’t move code without 
changing all relative jumps and absolute 
references in the code — an unreasonable 
task. 

Forgetting to set the BX and CX regis- 
ters is the most common mistake made 
when patching with DEBUG. If you have 
executed any of the assembly instructions, 
they may have changed the registers. Thus 
the file written to disk may be truncated or 
extremely large, depending on the value of 
BX:CX. 


Adding a second hard disk to a 
Compaq is an expensive upgrade 

Can I install a third-party hard disk in a 
Compaq computer? If so, is some kind of 
adapter available to work with the Compaq 
controller, or do I need to buy a new con- 
troller? — Paul R. Peterson: Columbia, 
Maryland 

Unlike IBM, which used a standard hard 
disk controller card and standard ST-S06 
interface disk drive in its AT, Compaq 
chose to use a proprietary hardware combi- 
nation. The end result is that adding a sec- 
ond hard disk to an existing Compaq com- 
puter is a very expensive proposition. 

Your first option is to buy your second 
hard disk from Compaq at a high cost rela- 
tive to standard disks. Your second option 
is to discard your original Compaq hard 
disk and controller and replace them with a 
new controller and new hard disk. 

The reason for this incompatibility is 
that Compaq places part of the controller 
circuitry for the hard disk on the hard disk 
itself. This renders both hard disk and con- 
troller useless and noninterchangeable 
with the industry standard. 


How to load and execute a program 
using the DEVICE= statement 

I have written a Turbo Pascal program that 
I would like to mn from DOS’s CON- 


FIG.SYS file. Is it possible to compile the 
program to a .COM or .EXE file, insert the 
compiled program name into a DEVICE= 
statement in CONHG.SYS, and mn it? I 
have seen .COM files used in DEVICE= 
statements, so apparently device names 
are not restricted to extensions of .SYS in a 
CONFIG.SYS file. — Thomas J. Hilgen; 
Omaha, Nebraska 

Other than that it must be a valid DOS 
filename, DOS places no restriction on the 
filename or extension following a DE- 
VICE= statement in the CONFIG.SYS 
file. But the contents of the file must meet 
very specific requirements and cannot be a 
normal .COM or .EXE file. 

To load and execute a file using DE- 
VICE= the file must be a device driver. 
Next to writing memory-resident pro- 
grams, writing device drivers is the most 
challenging aspect of programming for the 
IBM PC family. More information about 
writing device drivers can be found in the 
IBM Disk Operating System Technical 
Reference and in my favorite reference, 
MS-DOS Developer’s Guide. For a pro- 
gramming example of a working device 
driver, see CONFIG.CTL (Utilities, PC 
Magazine, November 29, 1988). 


Correction 

The CTRLCAP.COM program, which 
was mentioned in this column in the Octo- 
ber 31, 1988, issue of PC Magazine, dis- 
played garbage on the screen when load- 
ing. A corrected version, and a somewhat 
neater one, is available on PC MagNet. 


Ask the PC Tutor 

The PC Tutor solves practical problems, 
explains points of general interest about 
using your hardware and software more 
productively, and answers basic questions 
about DOS and systems in general. To 
have your questions answered here, write 
to PC Tutor, PC Magazine, One Park Av- 
enue, New York, NY 10016 or upload 
them to PC MagNet (to join, see the “By 
Modem” sidebar in the Productivity sec- 
tion). We’re sorry, but we carmot answer 
questions personally. GS 


■pCT Computer 
A 01_/ Products 

1-800-2424-PSL 

Specially selected computer 
products at special prices . 


GENERAL: 


PPS:Plr6t Publisher 

» 

69.95 

WordPerfect 5.0 

$22M.95 

Desqview 2.2 

$ 

7M.95 

Mlcroly tics' Gofer 

$ 37.95 

Graph-ln-the-Boz 

$ 

69.95 

CompuServe Membership 

$ 

2M.95 

Covoz Speech Synthes. 

$ 

5M.95 

Covoz Voice Digitiser 

$ 

90.95 

EDUCATION: 

Nath Blaster Plus 

$ 

28.95 

Reader Rabbit 

8 

21.95 

GAMES: 

Mean-16 Golf 

$ 

2M.95 

MS- Plight Sim. 3.0 

$ 

33.95 

Palcon-AT 

$ 

33.95 

3D Helicopter 

$ 

31.95 

Leisure Suit Larry 

$ 

25.95 

Leisure Suit Larry II 

$ 

31.95 

PROGRAMMING: 

Borland Turbo C 

$ 

89.95 

Borland Turbo Pascal 

$ 

89.95 

Turbo Asm/Debugger 

$ 

89.95 

NS QuickBASIC M.5 

$ 

67.95 

BOOK: Glossbrenner s 

Guide to Free Software 

(With $100 of coupons) 

8 

15.95 


NOTICE: The above prices reflect 
a MS cash discount. 

Allow 10 days for personal checks 
Non-U. S. orders: NC/visa only. 
S&H: $M or actual if by MC/Vlsa. 


SHAREWARE from the 
Public (Software) Library 

Buy for the price shown (plus S&H) or 
try before buying for SS per disk 


Checknate General Ledger $ MO 
DataCat - fast, easy mail 

list aanager $ 25 
EZ Project - project nangnt. $ M9 
Pascbucks hose budgeting $ M8 
LIST - Buerg's file viewer $ 15 


Mediln Accounting - g/l, acct. 

recelv., payroll, payables $1M0 
Ny-Desk - 7k pop-up editor, 

calendar, calc., etc $ M9 

Newkey - keyboard aacro pgm. 

PCN's Editor's Choice $ M3 

PC-Plle:dB - dBase coapatlble 
but easy to use! $ 90 

PC-Key-Draw - powerful CAD 

plus HyperDraw linking, $100 

QubeCalc - 3D spreadsheet pgst 
PC Nag Editor's Choice $ 70 

TesSeRact - TSR routines 

for programaers. $ MO 

More Shareware to try for S5/di$k: 

Word Perfect 5 Enhancements 

- Nacros; 2 disks full $10 

- Utilities for ¥P5 $ 5 

- Art ioiage files for WP5 $ 5 
Nean-16 Courses (5 disks) $25 
HP LaserJet Soft Fonts 

- lots of fonts a utils. $ 5 

Afflortlsatlcwk k Pin. Arkalysls $ 5 
Calendar-Making Programs $ 5 

BBS Lists - 100' 8 Of BBS f's $ 5 
Clip-art for Printmaster $ 5 

PSL NEWS - the only major monthly 
magazine all about p^sbareware. 
$18/yr. Call/write for free copy. 

P.O. Box 35705 
Houston, TX 77235-5705 
1-713-665-7017 for info 
1-800-2424-PSL to order 
QRCLE 529 ON READER SERVICE CARD 


PC MAGAZINE ■ MARCH14, 1989 
383 


Virtual Memory for DOS! 


MicroWay is your best source for the 
software and haniware needed to get true 32 
bit performance from your 386. These ir>clude 
our NDP 32-bit compilers that run on Unix or 
MS-DOS using the Phar Lap tools. St^ng with 
release 1.4VM, NDP Fortran and C not only 
access 4 gigabytes of memory, but run with 
Phar Lap's new VMM extension which provides 
386 protected mode virtual memory. Now you 
can run a program with a 30 megabyte array 
on a 2 megabyte system simply ^ having 30 
megabytes of free space on your hard disk. 

MicroWay also offers transputer based 
parallel processing boards and languages that 
run in an XT, AT, or 386. Each of the T800 RISC 
processors on these boards packs the power 
of a 20 MHz 386/1 167. Our b^t selling board, 
the Ouadputer2^, has four TSOOs and boasts 
40 MIPS/6 megaflops of processor throughput. 


Dr. Robert Atweff, leading detense scientist, 
calculates that NDP Fortran-366 is saving him 
$12,000 per month in rentals of VAX 
hardware and softe/are while doubling his 
productivity! 


Fred Ziegler of AspenTech in Cambridge, 
Mass, reports. */ ported 900,000 lines of 
Fortran source in two weeks without a single 
prt^leml" AspenTech's Chemical Modeling 
^5fem is in use on manh-ames worldwide 
and is probably the largest af^lication to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 
problems run a factor of six faster using 
NuP Fortran-386 on an mW1 167 equipped 
3^/20 than they do on my Micro VAX II. ' 


Our NDP compilers and NDP utilities are the 
key to the two to five-fold increase in speed that 
the mW1 167 provides. The compilers generate 
mainframe stylecode, while our utilities simplify 
ports to/from the PC or mainframe. A r>ew utility 
enables our NDP compilers to call HALO '88. 

If you are curious about tt^e benefits of the 
NDP/mW1167 approach, consider tfie follow- 
ing (price estimates are for complete systems); 


CoprocMsor 

Speed (Flops) 

Price 

80287-10 
80387-20 
mW1 167-20 

80,000 

440,000 

2,100,000 

$3,000 

$5,000 

$6,000 


When driven by a 32-bit compiler, the 
mW1 167 approaches the speed of a $600,000 
VAX 86501 In fact, many of our users have 
reported increases in turnaround of 2 to 4 times 
that of their VAXI Call us at (508) 746-7341 . 


32-Bjt Compilers and Tools 


NDP Fortran-386~ and NDP (^386^ Com- 
pilers generate globally optimized, mainframe 
quality code. Both run in 386 protected mode 
under Unix. Xenix or Phar Lap extended MS- 
DOS. The memory model employed uses 2 
s^ments, each of which can ^ up to 4 
gigabytes. They generate code for the 80287, 
80387, 3167 or mW1167. Both include high 
speed EGA graphics extensions written in C 
that perform BASIC-like screen operations. 

• NDP Fortran-386^ Full implementation of 

FORTRAN-77 with Berkeley 4.2 and 
Fortran-66 extensions $595 

. NDP Fortran-386/VM $695 

. NDP Fortran-386/UNIX $795 

• NDP C-386''^ Full implementation of AT&Ts 
PCC with MS andANSI extensions. . . .$595 

.NDPC-386/VM $695 

. NDPC-386AJNIX $795 

Phar Lap 386/VMM extensions are supported 
by the VM releases of NDP Fortran and C. 
Virtual memory is used automatically by the 
compilers and the code they generate. This 
mak^ it possible to compile and run programs 
as large as the free space on your hard disk. 

Phar Lap Development Tools $495 

Phar Lap Virtual Memory Manager . . $295 

NDP Windows^— NDPWindows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with NDP C-386 
and drives ^l the popular graphics adapters 
Library: $125, C Source: $250 

NDP Plof™ — Calcomp compatible plot pack- 
age that is callable from NDP Fortran. It in- 
cludes drivers for popular plotters and printers. 
Works with CQA. MDA, EGA and VGA . . . $325 

NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned Fm 8 which take ^vantage of the 32-bit 
addressirtg of the 386 or your hard disk. Call- 
able from NDP Fortran with mW1167 and 

80387 support $250 

387FFT for 1 6-bit compilers $250 

NDP to HALO '88 Graphics Interface — This 
module enables you to call graphics routines in 
HALO '88 from NDP Fortran or C $100 


^ MicroWay"^ ^ 
80386 Support 

^ ( 508 ) 746-7341 ^ 


Parallel Processing 


VIdeoputer”* 

The highest performance graphics card on the 
market Uses aTSOOandTI 34010 in conjunc- 
tion with a 130 MHz BrookTree DAC. The 
board comes with one meg of system RAM, 
one of video RAM and a libr^ of graphics 
primitives. It runs standalone or in conjunction 
with a transputer network and drives 32 and 64 

KHz analog monitors $4995 

Monoputer2^ 

The world’s most popular PC transputer 
development product now extends the memory 
available for developing transputer applica- 
tions from 2 to 16 m^abytes. The board fea- 
tures a DMA bus Interface for fast I/O. 


Monoputor2 with T414 (0 MB) $995 

Monoputer2 with T800 (0 MB) $1495 


Quadputer2^ 

This board for the AT or 386 can be purchased 
with 2. 3 or 4 transputers and 1 or 4 megabytes 
of memory per transputer. Two or more Quad- 
puters can be linked together to build networks 
with mainframe power which use up to 100 or 
more transputers from $3495 

Transputer Compilers and Applications 
These Parallel lartguages are d^igr>ed for the 
Monoputer2 and Oua^uter2. 

Logical Systems Parallel C $595 

3L ParalM C or 3L Parallel Fortran . . $^5 

MicroWay Prolog interpreter $750 

MIcrofleid • Finite element analysis . . $1600 
ParaSoft; Parallel Environment .... $300 
Performance Monitor . . . $200 
C Source Level Debugger $300 
T800/NAG™(SeeNDP/NAG) $2750 

387BASIC^ — Our 16-bit MS compatible 
compiler introduces numeric register variables 
to produce the fastest running 80x87 code on 
the market $249 


Weitek-Based Coprocessors 


mWl167^i8 built at MicroWay using Weitek 
components and indudes an 80387 socket. 


mW1167-16 $995 

mW1167-20 $1595 

mW1167MicrochanneM6 $1295 

mW1167Microchannel-20 $1595 

Weitek 3167-20 $1995 

Weitek 3167-25 $2495 


Intel Coprocessors and RAM 


8087 $93 

8087-2 $135 

80287-8 $215 

80287-10 $245 

80C287A (CMOS) $310 

80387-16 $385 

80387-16SX $340 

80387-20 $440 

80387-25 $550 

287Turbo-12(for AT compatibles) . . . .$^0 
RAMpak^' 1 meg 32-bit memory module 
for Compaq system memory board . . . $650 

256Kl00naDRAM $13 

256K SIMMS $119 

1 MB SIMMS $450 


(All of our Intel coprocessors include 87Test.) 


Intelligent Serial Controllers 


MicroWay’s ATS™ and AT16™. the fastest 
intelligent serial controllers, run in AT, 80386 
and PS/2 PCs. They come with drivers for UNIX 
and XENIX. ATS ... $695AT16 ... $1295 


32-Bit Appiications 


PSTAT-386 — Popular mainframe statistics 


package. Full version was ported $1495 

NDP/NAG™ — Features a library of 268 en- 
gineering and scientific numerical algorisms. 
Callable from NDP Fortran $895 


12 MHz PC Accelerators 


Fa8tCACHE-286 12 MHz $299 

SuperCACHE-28612MHz $399 

Fa8tCACHE-286 9 MHz $199 


Micro 

World Leader in PC Numerics 

yvay 

Corporate Headquarters: P O. Box 79. Kingston. MA 02364 USA (508) 746-7341 
32 High St. Kingston-Upon-Thames. U.K.. 01-541-5466 
USA FAX 508-746-4678 Australia 02-439-8400 Germany 069-75-1428 
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Connectivity 


CLINIC 


Using WordPerfect on a LAN can be easier; a tip about the future of LANs; batch files that will 

make NetWare’s log-in process run smoothly. 



Automate NetWare’s log-in process 
with these batch files 

One of my first problems as a new 
NetWare administrator was how to auto- 
mate the log-in process. My solution 
is contained in the AUTOEXEC.BAT file 
shown in Figure I . (This should be located 
in the root directory of each workstation’s 
boot disk.) 

The first thing I did was to set the envi- 
ronment variable LCXjDRI VE equal to the 
first network drive for this workstation. If 
the file NETSLOG.DAT is found on the 
PUBLIC directory, you are currently 
logged in, so you ate then logged out. Any 
file that can be accessed by everyone 
logged on to the network can be used in 
place of NETSLOG.DAT. 

If the file L(XiIN.CX)M is not found in 
the LCXjIN directory. NetWare's shell is 
not loaded, and the program calls the 
NETBOOT command. This command al- 
lows the workstation to access the net- 
work. If the file LCXjIN.COM is still not 
found on the network drive, there is an er- 
ror condition. The program makes the 
LOGIN directory the current directory on 
the first network drive. Then it calls the 
RELOG.BAT program that is shown in 
Figure 2. 

RELOG.BAT, located in the LOGIN 
directory of the first network drive, global- 
ly alters aspects of the network booting 
process and allows a user to telog onto the 
network under another account. As does 
AUTOEXEC.BAT, RELOG.BAT first 
sees if NETSLOG.DAT is available. If it 


is, the program must log out of the net- 
work. If the log-in command is successful, 
then the Novell log-in script(s) will be exe- 
cuted for the specified user. The program 
sets the search drives for all the necessary 
applications and sets a search drive specif 
ic to each user. For example: 

MAP S3:=SYS:USERS\CHIP 
If the log-in was not successful, then 


the program displays an error message and 
jumps back up to step 2. (If your text editor 
will support it, you can embed a Control-G 
command in the ECHO statement so that 
the error will beep at the user). If USETUP 
.BAT can be found, the RELOG.BAT file 
will execute it underneath another com- 
mand shell. This batch file contains user- 
specific log-in instructions. (In the Novell 
log-in script, I map each user to his own di- 


ECHO OFF 
CLS 

IF EXIST %LOGDRIVE%\PUBLIC\NET$LOG.DAT LOGOUT 

IF NOT EXIST %LOGDRIVE%\LOGIN\LOGIN.COM NETBOOT 

IF NOT EXIST %L0GDRIVE%\L0GIN\L0GIN.C0M GOTO ERROR 

CD %LOGDRIVE%\LOGIN 

F: RE LOG 

: ERROR 

CLS 

ECHO An error has occurred linking up with the network, see 
ECHO System Supervisor. 


Figure 1 : A sample AUTOEXEC file that automates the log-in process on a NetWare network. 


ECHO OFF 
CLS 

IF EXIST %L0GDRIVE%\PUBLIC\NET$L0G.DAT LOGOUT 
:LOGIN 

%LOGDRIVE%LOGIN 

IF EXIST %L0GDRIVE%\PUBLIC\NET$L0G.DAT GOTO DO_MENU 
ECHO [ See the system supervisor for help ] 

GOTO LOGIN 
:DO_MENU 

IF EXIST USETUP.BAT COMMAND /C USETUP 

MENU 


Figure 2: TheRELOG.BAT file is called by the AUTOEXEC file in Figure / and globally changes 
aspects of the network booling process. 
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rectories. Each one of these directories can 
have its own USETUP.BAT file). Finally, 
the batch file executes any MENU pro- 
gram that you choose.— Dave Bennett: In- 
dependence. Missouri 

These batch files are a good demonstra- 
tion of how you can effectively automate 
and hide the areane details of the network 
log-in process from your users. 


Productivity Tip 

This year standards will take control in the 
LAN industry. Users will be able to mix 
and match products (adapters, operating 
systems, protocols, drivers, and so forth) 
that are produced by several different com- 
panies. But many companies will not sur- 
vive the transition to marketing “com- 
modity” products and their hopes will 
become orphans. 


Tips that can make using 
WordPerfect on a LAN glitch-free 

The network version of WordPerfect 4.2 
requests a username when it starts. But on 
occasion, a user may make a mistake when 
typing in his username. Because Word- 
Perfect sets printer selection based on the 
username, his print jobs are routed to the 
wrong printer! 

Our users were already entering the first 
three characters of their network log-in 
name when WordPerfect requested its 
username. So, to me, using WordPerfect's 
/U switch in combination with an environ- 
ment variable set to contain the user's net- 
work log-in name furnished an elegant so- 
lution to the problem. 

WordPerfect sets printer selection, and 
a long list of other parameters, by match- 
ing the username to file ???}SYS.FIL on 
the user’s default directory. If a file match 


is not found, default settings from the file 
{WPjSYS.FlL in the WordPerfect pro- 
gram directory are used instead. (In retro- 
spect, I could have set printer number 1 in 
the {WPjSYS.FlL file to a local printer. 
Although a user’s print job may not have 
printed correctly, it would have, at least, 
printed locally.) 

The username is also used by WordPer- 
fect as the first three characters in its tem- 
porary, overflow, and timed-backup file- 
names. Since DOS does not allow two 
files in the same directory to have the same 
name, WordPerfect also cannot accommo- 
date two or more users starting it from the 
same directory and entering the same user- 
name. Of course, two or mote users enter- 
ing different usernames can start Word- 
Perfect from the same directory. 

A username may range in length from 
one to three alphanumeric characters. 
WordPerfect will replace blanks in a user- 
name with the underscore character. Most 



$50 

TRADE-IN! 

Call for 
details. 
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FormMaker Software, Inc. 

57 S. Schiilinger Rd., Mobile, AL 36608 
1-800-888-8423 


Introducing FormMaker’s HORIZON, electronic form design software. 
When you “look into” the advanced features of HORIZON the choice is 
“dear”: WINDOWS'" gives HORIZON the “muscle" that keeps us 
ahead of the competition (see box). Whether your form is simple or com- 
plex, HORIZON makes it easy with 
pull-down menus, inch or metric 
rulers, a wide variety of shading 
patterns, and easy editing of your 
form. HORIZON allows you to fill 
in your form directly or merge with 
your Lotus, dBASE, word prcKess- 
ing or other file formats. "Exercise" 
your power of choice: order 
HORIZON tcxiay. After all. com- 
pared to HORIZON the others are 
just “95 lb. weaklings." 


pctud tntniluclorv pncr itTth rndr-iT 


Dealer iriquiries imited. 


_ FORMMAKER^S 

HORIZON. 

A FORM OF Higher Intelligence'" 


Our WINDOWS™ Will Improve Your Form! 
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tGABYTE H 20 MEGABYTE ■ 20 MEGABY 

fSK CARTRIDGE | H FLEXIBLE DISK CARTRIDGE H FLEXIBLE DISK CA 


IbULLI fffiENOULLI ■ ffiRNO 

S BOX ■ 


THE MASS STORAGE SYSTEM THAT COMES 
WITH AN EASY INSTAllMENT PLAN. 


AndjDU 
thought high 
capacity and 
hi^ perfor- 
mance were 
expensive! At 
$83 per 20 
megabytes, 
Bernoulli' 

gives you infinite storage and in- 
credible prerfbnnance. And the 
more storage you add, the more 
cost-effective the Bernoulli ^em 
becomes. Not to mention provid- 
ing data security, Iwv-cost trans- 
portability, and data transferability 
between PC, PS/2" Micro Channel" 
and Apple* Macintosh" machines. 


Bernoulli Boxes* are available in 
internal 5!4" or external S'/V' and 8" 
models. And every one is durable. Inher- 
ently resisting head crash and disk con- 
tamination, which other systems just 
can’t do. And standing up to mistreat- 
ment to the tune of more than lOOOGs 
of shock force per 10MB or 20MB 
Disk Cartridge. 

So compare 
mass storage 
systems. Investi- 
gate their perfor- 
mance, hew well 
they protect your 
data, and what they 
cost 'fou'll find out 
what 300,000 



Installing 20MB has never been 
easier. Just insert a new Bernoulli 
DiskCartridge. 



Rugged Bernoulli Disk Cartridges 
are lightweight and fit easily into 
an cwmight emviope. 


COST OF OWNERSHIP 

■ BeRNIXtlUBiaii 

■ PUP PAJoporr* 20 ^ 

■ HAKOtXS*. 


Bernoulli users have already disetrered. 
Ibr outstanding performance, data secu- 
rity and low cost, it makes sense to install 
the leader.* 

Ibr mote 
informa- 
tion about 
Bernoulli 
Bores,* 
contact 
your local 
Iomega 
Authorized 

Dealer, or call l-80(M53-6608. 



No other system compares to 
Bernoulli for low-cost 
expandability. 


£*]|f=GA 

Ne\er ending storage solutions. 


dOMEOACorpornort 'AccordtfvoioinoiSSTOiSK/TRENORaQort.torTv^garaiafvigefiSoltriaovor-SMSreniovabieflexiMdrTvemarkai )BM«aregiM'MtraOerTv»rkv>aPS/2vK)McroCrwv«ive 
ttademarha of IBM Corporation ApptovaragistereOlractemarKol, anoMacinioandairadomarfikcarvaoaio.ApotaCornpuier. Inc nutarxJPiuaPasaportaratrademarKaofPiuaOovofoomoniCo'po'aMn 
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importantly, the function of the WordPer- 
fect username is not related to that of the 
network log-in name. My WordPerfect 
batch file now contains 

@Echo off 

WP/R/NK/U-%USER%F:CD\%USER% 

The /R in the second line of this state- 
ment tells WordPerfect to load I20K of 
menus, error messages, and overlays from 
WP.EXE into memory. This speeds up 
parts of the program. The /NK allows 
WordPerfect to work with keyboard 
speedup programs such as Cruise Control 
or Repeat Performance . 

Finally, /U-%USER% instructs Word- 
Perfect to look in the DOS environment 
for the variable USER. WordPerfect then 
sets its username to the value of the vari- 
able USER and finishes loading without 
pausing to request a username entry! F: 
and CD\%USER% return the user to their 
Home drive and directory — just in case 


they changed their default drive and/or di- 
rectory while in WordPerfect. 

I used NetWare's system log-in script, 
which is available through the Syscon pro- 
gram, to set the environment variable 
USER equal to the user’s network log-in 
name. I inserted 

SET USER=”%LOGIN_NAME” 

near the top of the file. Finally, WordPer- 
fect won't hiccup if the USER value is 
more than three characters long. — Roy T. 
Mendoza; Irvine. California 

WordPerfect is scoring a big hit with its 
LAN prrxiucts. Their popularity seems to 
be growing quickly despite the fact that the 
programs are not simple to set up or ad- 
minister on a LAN. 

These comprehensive hints should help 
administrators avoid some of the frastra- 
tions we experienced setting up a new 
copy of WordPerfect Office for evaluation . 


We liked the product once we got all the 
files with their funny names tucked into the 
right subdirectories. 


Network Your Questions 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or nwne for any tips 
we print, plus an extra $25 if you submit 
your letter on-disk. Please include a print- 
ed copy. We’ll gladly answer your ques- 
tions at no charge, but we cannot answer 
letters personally. Mail contributions to 
Connectivity Clinic, PC Magazine, One 
Park Avenue, New York, NY 10016, or 
upload them to PC MagNet (to Join, see 
the “By Modem" sidebar in the Produc- 
tivity section). You may also contact 
Frank J. Derfler, Jr., via MCI Mail (use 
Derfler’s box named CONNECTIVITY 
CLINIC). Eli 




Point-And-Shoot 

PC-FULLBAK 


Hard-Disk Backup Easy as 
Shoolii^ Hsh in a Barrei! 

WESTUn 

INinaCORP 

RO. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 

PSr2 and OS/2 are riadeniarks ol International Business Machines, Inc 


MPWI Point-And-Shoot PC-FullBak 

ll L If ! is now available for your OS/2 system. 
EAQTI Point-And-Shoot PC-FullBak is the fastest 
rnO I ! backup utility- period! Run it on your IBM 
PC, XT, AT, or PS/2 30. 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 

QIIUIPI FI light-bar menu to select 

OllIIrLL' and mark the directories, subdirecto- 
ries. and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 

RFI lARI FI Pnint-And-Shoot PC-FullBak keeps 
IiLLIHDLL! your data safe-but don't take our 
word for it: "The product has never failed to give me a 
reliable RESTORE "-Jim Seymour, Micro Business 

A DADnAIMI With Point-And-Shoot 
DHnUHl ll ! PC-FullBak. you1l never have 
to talk about the data that got away. And at only $129.95, 
it's a bargain! Available at quality software retailers or 
from us at: (512) 328-1041. Your satisfaction is guaran- 
teed-or well refund your money! And that's no fish story. 


AWARD-WINNING 

SDFIWARE! 


The award-winning family of 
product s from Westlake Data 
[' T.1 Corp. has received 

I H 

LjjjUJ Editor's Choice Award 
and has been 
1 o > ^ L 1 nominated for 
PC Magaiine’s Technical 
Excellence Award. 
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PC Magazine’s Diicct Marketing 

Connection and Services 



5 




The following 
special section, 

PC Magazine's Direct 
Marketing Connection, 
is wtiat you’ve been 
demanding. It connects 
you with the direct mar 
keters who are anxious to 
please you. By having them all 
in one place, you can quickly zero 
in on the products you need from the 
vendors you want to buy through. 


*Stdr(h Study, luly 19S6 


For many of you, mail order is your primary means 
of purchasing PC products and services. 

In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 
through direct marketing channels 
during the past year.* 

You buy direct because it’s con- 
/ 1 venient, because you know 

. ' / exactly what you want and 

don't need any 
hand-holding. 





filrWn^ton Computer Product/ give/ you the 
be/t price/ on IBRIPC/. . .ond Compaq tool 


A IBM PERSONAL SYSTEM II ^ 


Model 30. 20 MB. w/Monitor $1899 

Model 50Z. 30 MB. w/Monitor $2999 

Model 60, w/44 MB and Monitor $3495 

Model 60. w/70 MB and Monitor — $3595 

Model 70. w/60 MB and Monitor $4395 

Model 70. w/121 MB and Monitor $5749 

Model 80, w/44 MB and Monitor $4595 

Model 80. w/70 MB and Monitor — $5195 


w/Color Monitor add $250 


^BM XT & AT Call tor Custom 


ConflgufBtlons^ 


^ COMPAQ 286 

DESKTOP — (12 MHZ) 

1 Drive 640K. 40 MB. 


Mono Monitor $2295 

COMPAQ PORTABLES 

386 Model 40 $5649 

386 Model 100 $6995 

SLT 20 $3975 

SLT 40 $4499 

Portable III 20 MB $3599 

^ w/40 MB $4175 


COMPAQ 386 ^ 

Model 386S w/40 MB (16 MHZ) $3695 

Model 386E MB (20 MHZ) $3749 

Model 386E w/40 MB (20 MHZ) $4695 
Model 386E w/110 MB (20 MHZ|$5695 

Model w/110 MB-25 MHZ $7199 

Model w/300 MB-25 MHZ $9099 

COMPAQ DESK PRO 

1 Drive. 640K. 20 MB 

Green or Amber Monitor. . . $1695 J 


AST PREMIUM 

260 

386 

10 MHZ. 512K. 1 floppy. 40 MB. 

20 MHZ. 1 MG. 1.2 floppy. 40 MB, 

serial and parallel ports, mono 

mono monitor. 

monitor. $1999 

$3299 


C MULTIFUNCTION ^ 
BOARDS 


DPI W/384K $199 

AST 6 Pack W/384K $229 

AST Rampage AT W/512K $389 

AST Hot Shot $355 

Orchid Tiny Turbo $279 

Orchid Twin Turbo $399 

Intel Above Board 286+ $399 

Irma Board $695 

AST 5251-11 $529 

AST 5251-11 Plus Enhanced ... $589 

CHIPS 

64K Ram Chips 9 for $25 

256K Chips each $11 

Compaq 386 1 MB $549 

Compaq 386 4 MB $1995 

8087-3/-2 $109/$149 

80287-6MHZ $159 

80287-8MHZ $229 

80287-10MHZ $259 

80387-16 $399 

80387-20 $499 

80387-25 $659 


SOFTWARE 


D Base III Plus $399 

D Base IV $459 

Framework $399 

IBM Displaywrite IV $299 

Logitech Mouse $74 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Mouse $109 

Microsoft Word $219 

Mouse Systems Mouse $99 

Multimate Adv. II $259 

R Base for DOS $439 

Symphony $429 

Ventura Desktop PubI $499 

Word Perfect 5.0 $219 

MODEMS & FAXES 

Hayes 1200/24(X) $289/$419 

Everex 1200/2400 $79/$149 

Everex 2400 External $219 

US Robotics 2400 Int $169 

Sharp FO-300 Fax $1219 

Sharp FO-420 Fax $1299 



PRINTERS 



EPSON 


LX 800 . 

... $169 

LQ 500 .. . 

. $279 

DFX 5000. $1349 

LQ 850 .. . 

. $515 

FX850 . 

. . . $339 

LQ 1050 .. 

. $719 

FX 1050 

. . . $439 

LQ 950 .. . 

. $579 

EX 800 . 

. . . $399 

LQ 2550 . . 

. $909 


OKIDATA 


ML 320 . 

. . $339 

ML 321 ... 

. $469 

ML 390 . 

. . . $469 

ML 391 ... 

. $639 


393.. 

.$999 



TOSHIBA 


321 S/L/341 S/L. 

$459/$589 

351 SX . 



. $885 


NEC 


P5200 . . 

. . . $539 

P5300 .... 

. $699 

P2200 . . 

. . . $349 

P9XL 

$1049 


/BM 


Quietwriter III $1199 

ProprInter II $389 

ProprInter X24 $549 

Proprinter XL III $599 

Proprinter XL24 $719 


HEWLETT-PACKARD 


\ 


LaserJet II 

Laserjet HD . . . 

1 MG Upgrade 

2 MG Upgrade 
4 MG Upgrade 
25 in 1 Font . . , 


$1699 
$3149 
. $309 
. $589 
$1199 
. $265 y 


DRIVES & TAPES 


Ext. 5y4" for PSIl .. $219 
Ext. 1.2 for PSIl ... $219 
Toshiba SVa" 720K . $99 
Toshiba 3Va" 1.44 . $105 

20 MB Tape $339 

40 MB Tape $459 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $269 
30 MB for XT (ST238). $289 
40 MB for AT (ST251) . $349 
40 MB for AT (ST251-1)$419 
80 MB for AT $599 


IOMEGA 

Bernoulli Box 11 5V4'' 20 MB Int. w/card $969 

Dual 20 Ext. w/card $1769 

Bernoulli Plus $3450 


PLUS 

L Hard Card 20 MB . . $529 Hard Card 40 MB . . 


$649 


J 


VIDEO BOARDS 


ATI EGA Wonder 480 ... . 

ATI VIP VGA 

Compaq VGA 

Everex EGA Autoswitch . . 

Everex VGA 

Hercules Graphics Plus . . 

NEC MVA 1024 

Orchid VGA 

Paradise Autoswitch 480 . 

Paradise VGA 

Paradise Professional 

Vega VRAM VGA 

Vega VGA 


$25^ 

$ 26 ( 

$44( 

$15$ 

$23$ 

$17$ 

$79$ 

$28$ 

$17$ 

$26$ 

$46$ 

$49$ 

$26$ 




MONITORS 




NEC 


Multisync $579 

Multisync Plus $889 

Multisync XL. 19" $2149 


MITSUBISHI 


EGA $399 

Diamond Scan $499 


PRINCETON 

HX12E . . . $449 Ultrasync $499 
SAMSUNG 


Color/EGA 
^^ultisync . 


$229/$339 
$439 













AmcikflV choke on<l mlington Computor 
Product/ choke 1/ EPSON* 


It's not hard to 
understand why. Care In 
design, engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 

Arlington Computer 
Products Is an authorized 
Epson® dealer. Please 
call tor Immediate 
delivery at very 
competitive prices. 



Epson FX-850 

‘ Narrow-carriage 9-pin. dot-matrix printer 

• SmartPark'“ a unique Epson paper-handlmg 
innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper. 

•With a standard push feed tractor and single 
sheet friction feed, the FX-850 can handle virtu- 
ally any type of paper as well as envelopes 

• Exclusive SelecType front contiol panel puts 
popular printer features and SmartPark 
operations at your fingertips 

• The FX-850 prints 264 characters per second 
(CPS) in high-speed draft mode (12 CPI). 54 
CPS in Near Letter Quality mode (12 CPI) 


siliiiiiliiiliieii 




Epson FX-10S0 

• Wide-carnage 9-pin, dot-matnx pnnter. 

‘SmartPark, ' a unique Epson paper-handling 

innovation, lets you switch from fanfold to single 
sheets or envelopes without removing hardware 
or paper 

•With a standard push feed tractor and single 
sheet fnction feed, the FX-1050 can handle 
virtually any type of paper as well as envelopes. 

• Exclusive SelecType front control panel puts 
popular printer features and SmartPark 
operations at your ftnqertips. 

• The FX-1050 pnnts 264 characters per secortd 
(CPS) in high-speed draft mode (12 CPI). 54 
CPS m Near Letter Quality mode (12 CPI). 


r 



Epson LQ-500 

• Epson's 24-pin. deX-matrix technology creates 
true letter quality characters and high-resolution 
graphics 

• Prints 180 characters per second (CPS) in draft 
mode. 60 CPS in letter quality (12 CPI) 

• Automatic single sheet loading, standard pull 
tractor and friction feed for versatile paper 
handling 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles, fonts 
and pitch 

• Two resident, letter quality fonts ~ Roman and 
Sans SenI 

• New 'shadow* and 'outline* pnnt modes for use 
with desktop publishing applications 



Epson LQ-850 

• Epson's 24-pin. dot-matrix technology creates 
true letter quality characters 

• Epson^ Smart^fk - 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles. fonts 
and pitch 

• 264 Characters per second in the high-speed 
draft mode delivers outstarxfing productivity 

• 68 Characters F>er second in Letter Qu^ity 
mode for enhanced, high-resolution characters 

• In draft mode or Letter Ouairty mode, the LO-650 
runs at a surprisingly quiet 55 dB noise level 


Epson LQ-1050 

• Epson's 24>pin. dot-matnx technology creates 
true letter quality characters 

• Epson^ Smartf^rk * 

• 2^ Characters per secorxl in the high-speed 
draft mode delivers outstanding productivity 

• 66 Characters per secorxJ in Letter Quality 
mode for enhartced. high-resolution characters 

• In draft mode or letter quality mode, the LQ-1050 
runs at a surprisingly quiet ^ dB noise level 

• Exclusive SelecType front control panel offers 
quick, easy selection of popular typestyles. fonts 
and pitch 




V. 


Epson LO-2550 

• 24-Pin techrwlogy creates supenor Letter 
Quality characters and high-resolution 
graphics up to 360 dpi 


7-Color printing capability is standard. 

Epson's SmartPark ’ 

Exclusive LCD SelecType front control panel 
for easy selection of pre-sets. forXs arxl printer 
functions. 

133 Characters per secor>d print speed in 
Letter Quality mode (12 CPI). 

400 Characters per second pnnt speed in draft 
mode (12 CPI) 

Epson LO ESC/P ' assures software 
compatibility. 

y 


EPSON 

WHEN YOU’VE GOT AN EPSON. 
YOU’VE GOTA LOT OF COMPANY.' 


CIRCLE 336 ON READER SERVICE CARD 
Epson is a registered trademark of Seiko 


Arlington 

' 

call 800-548-5105 

C>mputer 


In Illinois 1-312-228-6333 

product/ Jnc, 

3025-E S. MALMO 

ARLINGTON HEIGHTS. IL 60005 

Fax: 312-228-0516 








Designer Carry Case for Laptops: Extra pockets 

lor portable printer, battery pack, pocket rnodem, manuals & 
software etc- Comes with handle and shoulder strap. For NEC 
EL & HD and all Toshiba Laptops. Specify model. 

Only 149 With any Laptop . . , , 13Q 

TOUCH BASE Systems Wortd Port Pocket Modems: Both 1200 & 
2400 use own battery. Cerate on Bell and CCiTT standards. 2400 
indtrdes AC Adapter and Carbon Copy PLUS comm $w Comes with 2S 
pin female connector. For Toshiba adapter cable, add 20 
1200/2400 ..159/259 With any Laptop 1200/2400 . 1S0/2S0 



QUADRAM JT Fax Portable slips into your pocket artd pluos kilo 
any MS DOS computer's serial port to lei you fax from wherever you are. 
JT Fax board goes into your PC. AN come with software. 

JT Fax 4600/9600 279/549 JT Fax Portable 339 

SHARP FAX MACHINE: Group 2, 3 Compatible. Auto con- 
trast control and half lone transmission. 10 page auto feeder. Activity 
and transaction reports. Copy function. Automatic redial. 32 auto dialing 
numbers. Built-in phone. 

FO-220 (Beige) 899 UX-IBO (Black) 899 


★ DICONIX 150 Paraflel 

SYSTEMS 


NEC MultiSpeed EL II 1479 

MultiSpeed HO w/ 20 MB 2299 

Battery Pack-Specify EL or HO 99 
Carry Case: EL/ HO 99 

Floppy 5.25'' Ext 360K for HD 299 
NEC Modem 1200/2400 Int 269/339 
TOSHIBA LAPTOPS 
T1000 w/out Carry Caee 749 

T1000 w/Toshiba Carry Case 799 
T1000 w/Case & 768K Card 1069 
T1200F, 2 floppy w/out CC . 1279 

T1200F8. Backlit w/out CC 1469 
T1200H. 20MB w/oul CC 2139 

T1200HB. Backlit w/oul CC 2249 
T1600 w/oul Carry Case 3099 

T3100E w/out Carry Case 2629 

T3200 w/out Carry Case . 3349 

TS100 w/out Carry Case 4349 

TS200-40MB w/oul CC 5999 

TS200-100MB w/out CC 6999 

ACCESSORIES for Toshiba LapTops 
With Laptop Use Second Price 
AC Adapter: T1000/ 1100 4- 75/60 

AC Adapter: T1200 99/60 

Auto Adapter: T1000/ 1 100 65/50 
Battery Charger: T1200 239/210 

Battery Pack: T1200 85/70 

Battery Backup: T5100 . 299/280 

Carry Case for TIOOO or T1200 60 

Carry Case for T3200 or T51(X) 90 

Designer Carry Case w/pockets for SW. 
manuals, portable printer etc. 

Specify model 149/130 

Expansion Chasis w/interface for 
11004-/1200 or 3100/5100 869/629 
WonUnder: Expansion slot for tiOO-f . 

1200 or 3100/5100 269/250 

Floppy 5 25" Ext 360k 299/270 

Memory 766k: TIOOO 299/290 

Memory 1MB: T1200/T3100 599/570 
Memory 2MB: T3100E 929/890 

Memory 3MB: T3200 1239/1200 

Memory 2M8: T51 00 1049/1020 

Modem 1200 Int; TIOOO 319/300 
Modem 1200 No Slot; T1200 299 

When installed 350 

Modems: T1100-«- /1200/3100/5100 
Toshiba 1200 Int 299/280 

Megahertz 1200 int w/sw 169/159 
Megahertz 2400 Int w/sw 279/259 
Prometheus 1200 Int w/sw 149 /1 39 
Prometheus 2400 Int w/sw 329/300 
Adaptamodem 2400 Int 329/300 
World Port 1200 Ext 159/150 

2400 Ext w/AC Adapter 259/250 
Toshiba cable for Ext Modems . 20 
Numeric Keypad; T1000/1200 99/90 
Numeric Keypad: T3100E 99/90 

Brooklyn Bridge 99/90 

Battery Watch by Traveling sw 39 
Desk Link by Traveling sw .129/120 
Laphnk Plus by Traveling sw 109/100 


■ 299 XiX . . . 269 ★ NEC P2200 ... 319 ★ 


PRINTERS 

MONITORS 

FAX MACHINES/BOARDS 

ALPS Allegro 24 pm 359 

ALO 224E Color 599 

ALQ 324E Color 749 

BiDi Tractor: 200/300 70/90 

Ribbon: ALQ Black/Color 15/20 

P2000 w/ Tractor 679 

P2100 w/Tractor 1079 

P2400 Color. w/Tractor 24 pin 969 

* DICONIX InkJet 150 parallel 

with 3' or 6' cable 299 

With any Laptop 269 

NEC P2200 319 

5200/5300 515/669 

Color Kit 5200/5300 109 

Cut Sht Fdr 5200/5300 . . 169/199 

* TOSHIBA ExpressWriter 311. 399 * 

* TOSHIBA 321 SL 439 * 

* TOSHIBA 341SL 579 e 

KENSINGTON Printer Stand 20 

* With Printer 10 * 

With Display Card . . Uae 2nd Price 
LOGITECH AutoSync with EGA (>ird. 

LogiMouse & Paint Show 569 

MITSUBISHI D Scan 1371 449/430 

Diamond Scan 1381 499/460 

Diamond Scan Tilt & Swivel - add 20 
NEC Multisync 11-1402 ... 599/679 

NEC Multisync PLUS 999/970 

SONY 1311CR-13" Trinitron Color 
Remote TV & ROB Monitor 449/430 

Sony 1311 to IBM Cable 20 

SONY Multiscan 1303 529/510 

SONY Multiscan 1302 659/640 

Sony 1303/2 to IBM Cable 20 

Sony 1303/2 to MAC 11 Cable 30 

TAXAN 770 MultiVision plus 529/SOO 
ZENITH ZCM-1490 Flat Screer) 649/620 
With Zenith Tilt & Swivel 669/640 

Zenith Tilt & Swivel 30 

UNIVERSAL Tilt & Swivel 25 

PANAFAX UF-15S 999 

SHARP FO-220 899 

SHARP UX-160 899 

SHARP FO-420 1199 

SHARP UX-350 1199 

MURATA M1200/M1600 659/759 

OUADRAMJT Fax 4600/9600. . .279/549 

JT Fax Portable 339 

THE COMPLETE PC Fax Brd 4800 269 

Fax Board 96(X} 469 

Answering Machine-Voice Mail 239 

DISPLAY CARDS 

ATI VGA Wonder (256k) 339 

GENOA SuperEGA HIRes-t- 179 

SuperVGA HiRes 5200-10 379 

ORCHID Pro Designer VGA 329 

PARADISE AutoSwitch 460 199 

Paradise VGA Plus 289 

DRIVES & BACKUP 

PLUS HARO CARD: Single Slot 

20/40 MB 499/649 

TOSHIBA 3.5" Int 1.44MB with 

Universal mounting kit 109 

SEAGATE: For PC/XT HALF HT 

PRO PACK 20 MB (ST 225} 289 

PRO PACK 30 MB (ST 236) 2^ 

Fully Pretested, PRO PACK includes 
controller, cables, detailed & illustrated 
manual. Six months warranty. 

PC/XT Mtng Kit & Filler Plate 10 

FOR AT: 4(f MB w/partitioning sw 
SEAGATE ST 251-1 26 ms 399 

MOUNTAIN: Uses Floppy Cont/OC2000 
Back-up 40 MB: Internal for AT. 379 
OC 2000 Single /Box of 5 25/120 

OC 600 Smgle/Box of 5 30/140 

MATH/RAM CHIPS 

Paradise VGA Plus 16 339 

Paradise VGA Professional 529 

VIDEO-7 Vega VGA 299 

Vega V RAM VGA (2S6k) 499 

ZENITH Z-449 279 

9 to 15 Pin Connector-Required for 
some Monitor /Card combinations . 20 

64K RAM 120ns Set of 9 30 

2S6K RAM 120n$ Set of 9 CALL 

6067-3 PC/XT 5 Mhz 115 

6067-2 PC/XT 6 Mhz 145 

80267-6 AT 6 Mhz 169 

60267-6 AT 8 Mhz 239 

60287-10 AT 10 Mhz 279 

60387-16 for 366 Machines 399 

60367-20 tor 366 Machines 499 

KEYBOARD/MOUSE 

KEYTRONIC 101 Keys for IBM PC, XT, 

AT with Function Keys on top row. 
separate Cursor Control Keypad and 
Numeric Keypad. With 3 years 

Keytronics warranty 99 

OEM Version; Identical Keyboard w/90 

day warranty from us 69 

LOGITECH with Plus software 

PS/2 Mouse 79 

C-7 Serial or Bus 79 

HiRez Bus 89 

Logitech Publisher 30 

LogiPaint/LogiCadd 15/30 

MICROSOFT Mouse; Bus or Ser 109 
With Windows: Bus or Serial . . 129 
MOUSE SYSTEMS PC Mouse: Serial 
or Bus wilh PC Paint Plus 99 

MODEMS 

LAP TOP Modems See SYSTEMS 
EVEREX 1200 Ini w/BitCom 69 

2400 w BitCom Int/Ext . . 169/199 
HAYES 1200B Internal-No SW . 219 

1200B with SmartCom 11 269 

PROMETHEUS 2400G Ext 179 

TOUCHBASE SYSTEMS 

World Pori 1200 Ext 159 

2400 Ext w/AC Adapter 259 

U S ROBOTICS Sportster 

2400 Inl/Ext 169/199 

ZOOM HC 2400 Int. /Ext. 129/149 

SOFTWARE 

BORLAND Sidekick; Specify 5.25 or 3.5 35 
BORLAND Sprint - 3.5" 69 

LOTUS symphony 3.5" Ver 1.2 199 

LOTUS Metro 3.5" Ver 10 35 

PC Paint Plus 29 

Gem Graph 49 

Brooklyn Bridge . 99 

Battery Watch by Traveling sw 39 

Desk Link by Traveling sw 129 

Laplink Plus by Traveling sw 109 

Microsoft Windows 386 99 

POWER 

★ TOSHIBA 321 SL/341 SI 439/579 ★ 

REPLACEMENT POWER SUPPLIES 

ir FREE DELIVERY ★ 

* PREPAID ORDERS IN CONTINENTAL USA ONLY * 

Simply mail the check for the exact amount (CA add 6%) as shown here with your 
order. We will ship your order UPS Ground. FREE of any other charges. It Is that 
simple. For 2 Day AIR shipment, add 3% (Min $10). For Printers & Monitors 6% 
(Min $30). Money order/Bank check orders Shipps immediately. Personal/Co. 
checks delay shipment 2/3 weeks. (Credit Card orders are not considered prepaid). 

DATA8HIELD Surae Pro 100 . 79 

300 Watts Turbo MCkup 399 

450 Watts Turbo Backup 469 

625 Watts Turbo Backup 569 

SOLID STATE UPS 3" High 

SS400/SS700 699/629 

KENSINGTON Masterpiece 99 

Masterpiece Plus 109 

Masterpiece Remote 109 


★ 


TOSHIBA TIOOO 


* PREPAID BY CHECK ONLY * 
« POSTMARKED BY MAR. 31. 1989 



TOSHIBA 321 SL w/Par Cabla 
341SL w/Par Cabla 
TIOOO w/oul Carry Caaa 
TIOOO w/Toshiba CC & 768K Card 
T1200F. 2 Floppy w/oul CC 
T1200PB. BacMil w/out CC 
T1200H w/out Carry Casa 
Tt200H w/Dasignar Carry Casa 
T1200He w/oul Carry Caaa 
Tt200HB w/Oasigner Carry Casa 


44S 

565 

740 

1070 

1250 

1435 

2090 

2190 

2215 

2315 


T16O0 w/oul Carry Casa 
T 1 600 w / Oasigrtar Carry Casa 
T3100E w/oul Carry Casa 
T3100E w/Dasignar Carry Casa 
T32O0 w/oul Carry Casa 
T5100 w/oul Carry Casa 
T5100 w/Datignar Carry Casa 
T5200-40MB w/oul Carry Caaa 
T5200-40MB w/Dasignar Carry Caaa 
T52O0-100MB w/oul Carry Cass 


3050 

3160 

2590 

2670 

3290 

4290 

4360 

5940 

6050 

6930 


630 


PLUS Hard Card 40 MB 
HAVES 12006 Iniarnal-No SW 199 

HAVES 12006 wilh SmartCom II 249 

PROMETHEUS 2400G Ext 160 

MOUSE SYSTEMS PC Mousa Bus 79 
LOGITECH HIRaz Bus 65 

LOTUS symphony 3.5’ Var 1 .2 189 

LOTUS Mairo 3.5* Var 1.0 29 

BORLAND SidaktcK Spacify 5.25 or 3.5 29 
PC Pami Plus/Oam Graph 25/40 


NEC MultiSpaad EL II 
NEC MultiSpaad HO 
NEC P2200 Par w/Cable 
MITSUBISHI 1371 w/Tih A Swival 
TAXAN 770 Plus w/Oanoa HIRas 4 
SHARP FO-220 

SONY 1303 w/cab1a: IBM or Appla 
SONY 1302 w/cabla IBM or Appla 
LOGITECH AutoSyrtch wflh EGA Card. 
LogiMousa & Painl Show 


1450 

2250 

330 

460 

640 

870 

545 


★ FOREIGN ORDERS * 


For foreign orders add special handling charge 
of $30 per order. Air shipments add 1 0% (Min. 
$50). For Printers 6 Monitors 30% (Min. $150). 
Some items may be more. Credit card orders, 
add 5% to amount owed. 

FAX; 714-891-2364 


★ TOSHIBA T1200 HB Backlit 2249 ★ 

★ APO * FPO * 

POUCY Mm ord0r$1OOiwC(X)/CrsditCvils Prspad orders Mm. S50 Pricss $ availability subject to changs 
SNppmQ charges vary (lAn StO) Pnces reflect dtscouni lor advance psyntem. Persotui/Co. checks delay shipmeni 
2/3 weeks Add 2% (Min $5) for COO A Discover. 3% for MC/Visa exl Sflb for Amex A Optima COO raqmres 
cash or cashier check No showroom or walkm sales Open acd PO mm order $1000. Add 10%: subject to approval 

AM sales final Refused shipments subject to a 20% charge (Mm $50) Noi responsiDie lor compatibHrty. 

• PICKUP HOURS: HorvFh; 3 to S pm. PLEASE CALL FIRST FOR WORKOROER t. * 

For APO /FPO orders, add special harKfling 
charge $30 per order. Shipping charges add 

5% (Min. $20). For Phnters & Monitors 10% 

(Min. $40). Some items may be more. No COO 
orders. CredH Card orders, add 5% to amount 
owed 


■WII 


714 - 897-2100 


12605 HOOVER STREET, GARDEN GROVE, CA 92641 


PLEASE REFER TO AD # PC 907 


EPSON Means Business 


...Business to Business Can Deliver EPSON Printers Faster and More Cost Effectively. 
Only Business to Business Offers the Exclusive One Year Replacement Warranty... 



.X- „ ^ 

)ot-Matrix Pnn 

, coitipSe with most computers 
» One year limited warranty 

M77 


L^-500 

litter 60 CPS 


EPSON' PRINTER SPECS 


EPSON 

Width 

Speed 

Price 

LX-800 

STD. 

180/30 NLQ 

*177 

LQ-500 

STD. 

180/60 LQ 

*287 

FX-850 

STD. 

264/54 NLQ 

CALL 

FX-1050 

WIDE 

264/54 NLQ 

CALL 

LQ^SO 

STD. 

264/88 LQ 

CALL 

LQ-950 

MEDIUM 

264/88 LQ 

CALL 

LQ-1050 

WIDE 

264/88 LQ 

CALL 

LQ-2550 

WIDE 

400/133 LQ 

CALL 


Authorized Epson Customer Care Center 


CIRCLE 355 ON READER SERVICE CARD 
We also offer many other fine brand name printers at below market 
prices. These printers have unique features which can be useful for 
particular business or home office applications. Business To 
Business maintains good inventory on all these superior brand 
name printers. Virtually all models from each manufacturer are in 
stock and ready for immediate shipment. Every printer we sell is 
bad<ed by Hie exclusive Business To Business One Year 
Replacement Guarantee. 

Call now for below market pricing. 

Brother Citizen 

Fujitsu NEC 

Okidata Panasonic 

Star Toshiba 


Business To Business" 

One Year Free Replacement 
Warranty 

We guarantee every product we sell to be free 
of defects as covered in the manufacturer’s 
warranty, or we will replace it with a brand 
new one FREE for one full year. You only 
pay shipping and insurance. 


The response to our new one year free replacement warranty has 
been tremendous. For the first time a direct marketing company 
has addressed the major concern of direct buyers. 

"What do I do when I have a problem?" 

Now Business To Business has answered that question decisively. 
If a problem occurs with any product you purchase from us anytime 
during the first year and it’s covered by the manufacturer's war- 
ranty, simply ship it back to us and we’ll immediately ship you back 
a brand new one FREE.' 

Jeffrey U. Kreps 
President 


Why We're The BEST Direct Marketer in the U.S. 

[3 Exclusive ONE YEAR Replacement Warranty 
30 Day Return Privilege 
[3 No Extra Charge for Credit Card 
d Same Day or Next Day Shipping 
d No Charging Credit Card Until Product Ships 
d Factory Authorized Service Center 
d Highest % of Products in Stock 
d Customer Always tokJ Stock Status before Ordering 
d Knowledgeable Sales and Technical Staff 






Business To Business" 



Formerly PC Pitstop 

41 low. Lake; 

St., Minneapolis, Minnesota 55416 

s800 

Hours: 8-4 CST Mon 

-852-2888 

-Fri 24 Hour Fax Hotline: 61 2-920-3390 



USA ik- FLEX Has Quality, Name-Brand Products 
at UNBEATABLE PRICES!! 


MAGNAVOX 

14" EGA MONITOR 

Model 9CM043 


• 13" viewing area 

• RGB & TTL sep. Inputs 

• Amber or green text 

• Mode 1; 16 colors at 
640 X 200 resolution 

• Mode 2: 64 colors at 
640 X 350 resolution 

$339 




Qpixmvix) 

SEfKxnskS’niMS ix. 

40MB Tape Backup System 


$399 



Internal External 

System System 

60MB Backup System Available 

•« REQUIRES OC30OO DATA CARTRIDGES »■ 

Sony QD2000 Data Cartridge *17.49 


TOSHIBA 

LAPTOP COMPUTERS 

SPECIAL! 

T1000 

$749 



T1200 

TS100 

T3200 

T510O 


*2198 

*2696 

*3399 

*4499 


PRINTERS 

EPSON LX-800 80 column . *188 
EPSON LO-SOO 80 column *298 
EPSON L0-8S0 80 column *518 
EPSON FX-850 80 column *338 
EPSON EX-800 80 column *399 
EPSON LO-950 110 column *588 
EPSON FX-1050 136 column *449 
EPSON LO-2550 136 column *918 
EPSON 0FX-5000 136 column CALL 

HEWLETT-PACKARD BRAND 

TONER CARTRIDGES ea. *86 

HEWLETT-PACKARD INKJET 
CARTRIDGES for 

DESKJET PRINTER *16.95 
LASER PRINTER CALL 


WESTERN DIGITAL 

20MB Hard Drive Kit 

Cables 
and 

controller 
Included 


$239 



UNISON 600 

600 WATT UNINTERRUPTABLE 
POWER SUPPLy 

• 600 WATT continuous power sup- 
ply • Remote-on capability • Phone 
surge suppressor • Recessed light 
bar • Total power available 1400VA 

$499 


MODEMS 

With Communication Software 

"TIDBIT" 2400 BPS 
INTERNAL . . . ’99 

"TIDBIT" 2400 BPS 
EXTERNAL ,..*119 

"Smalltalk” 4800 BPS 

INTERNAL *299 

"desktalk" 4800 BPS 
EXTERNAL *359 


FAX MACHINES 

SHARP F0220 *949 

SHARP F0420 *1298 

MURATA M-1200 *699 

MURATA M-1600 *899 


MONITORS 

Magnavox 13" e..-- 

Mono White VGA 7 bm749 *125 

Magnavox 13" RGB8 cm873 *235 
Magnavox 13" EGAcMsoas *339 
Magnavox 13" VGA9 cmo62 *369 
Magnavox 13” cjive 

Mac ll-Color 9CM080 . . . *47 5 

NEC 14" Muitl-Sync II *579 

zenith 14" t--#. 

Flat Tension VGA 1490 *629 

save $20 on any Monitor and 
Paradise Video card comblnatlonii 


Panasonic., PRINTERS 

Office Aufomation, 


KX-P1091i 

KX-P1124 

KX-P1524 

KX-P4550 


*175 

*335 

*515 

*1479 


PARADISE VIDEO 
CARDS 


P 



MONO /COLOR CARD *99 

BASIC EGA *169 

MONOCHROME EGA *159 

AUTOSWITCH 480 EGA *189 

VGA PLUS *259 

VGA PLUS 16 *309 





135 N. Brandon Drive, Ciendale Heights, iL 60139 


to awnge wwnout wottce 




EPSON 

WHEN YOirVE GOT AN EPSON. 
rOirVEGOTALOTOFpOHPANY.- 



LO-2550 


.-vO 




• wide carriage, 24-pln Impact 
dot matrix printer 

• 136 columns 

• 333 CPS-draft, 111 CPS-LQ 

• Built-In 7 color printing 

• Bl-dlrectlonal logic seeking 
printing 




LQ-850 


j.pXt' 






• 24-pln dot matrix printer 

• 80 columns 

• 264 CPS draft, 88 CPS LQ 




lX-800 


.SK" 


' 9-pln printhead 
' 80 columns 

300 CPS-draft, 60 CPS-NLQ 
Parallel and serial Interface 








tnea^ „ 


LQ-1050 


^P'Soo 


?A. 


• 24-pln printhead 

• 136 column 

• 264 CPS-draft, 88 CPS-LQ 




■araft,r 


■ 60 


Cps-J 


■Lo 


Our Prices Are so low we Can’t 
"print Theoiliir 

• CAU TOU fVEE 7 TO 7 MOMOAY THRU FRIDAY — 9 TO 2 SATURDAY * 

800 - 872-3539 

FAX# 312-351-7204 Customer service and Technical Support Number S12-351-7172 

cwniwr w r nmo Ti nw MWM n wrwnwtinn Tnipninoyinninminoinninnnii Mastercaro, vtsa and prepaid orders accspcm no surcnarge for MasterCard or visa 
C O D. orders urder SSOO add SS 00 special nanditno cnarge C O.O orders over ssoo add $io 00 special handung cnarpe ere snip to me so states apo. fpo. ak and hi 
orders add an additional SH to me total order to cover pal and insurarKe ah returns must have prior aumortzaoon from our Customer Service Department <S12- 
SS1-7172) unaumortzed returns and refused shipment suP)ect to a 20^ restockmg fee ah prices and speci fi caoons are suoject to change without notice 
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Opto-Mechanical 

Mouse 


*29 


1200 Baud Modem 

Modem 


*48 


Jade 10 MHz Turbo XT ‘398 

640K Motherboard w/256K RAM 
Floppy Disk Controller 
140 Watt Power Supply 
101 Enhanced Keyboard 

Monochrome Graphiea System ‘696 
640K RAM. 360K Disk Drive 
Printer Port. Amdek 31 OA Monitor 


30 MB Hard Disk System ... add >296 

CGA Color System add ‘188 

EGA Color System add ‘398 

VGA Color System add ‘568: 

Jade 12 MHz Turbo 266 ^‘698 


1 MB Motherboard W/512K RAM 
200 Watt Power Supply 
: Clock/Calendar 
: Enhanced 101 Keyboard 

Mono Graphics System ‘1098 

^ 1.2 MB Floppy Drive & Controller 
Printer Port. Amdek 310A Monitor 
40 MB Hard Disk System . . .add ‘436 
12 MHz. 1 MB of RAM add *148 

Jade 20 MHz Turbo 386 *1998 

1 MB of RAM on Motherboard 

: 1:1 Interleave FDD/HD Controller 

2 Serial. 1 Parallel. Clock. Calendar 
101 Enhanced Keyboard 

40 MB Mono Graphics System‘2388 
1.2 MB Floppy Disk Drive 
40 MB Hard Disk Drive 
Amdek 310A Monitor 


Disk Drives 

360K half height *68 

360K full height ‘118 

TEAC55BV ‘78 

1.2MBforAT ‘88 

3’.V' 720K ‘88 

3V' 144 MB >118 

5' i" ext, 360K for PS/2 ‘218 

5W ext. 1 .2 MB for PS/2 ‘258 

5 V 4 " ext. for LapTop ‘298 

Hard Disk Drives 

lOMBw/controller ‘198 

20M8w/controller ‘268 

30M8w/controller ‘268 

40 MB w/controller ‘398 

40 MB for AT ‘338 

ST 12520 MB ‘248 

ST 13830MB ‘298 

ST 251 40 MB *368 

ST 251-1 40MB ‘448 

ST 4096 80 MB ‘568 

Tape Back-up 

CMS Jumbo 40 MB XT/AT ‘298 

XT/AT Kit External ‘128 

PS/2 Internal Kit ‘58 

PS/2 External Kit ‘128 


Monitors 

Amdek 310A amber ‘98 

Amdek 410A amber ‘118 

14" amber flat screen ‘128 

RGB 640 X 240 color *258 

EGA 640 X 350 color *378 

VGA 800 x 560 *488 

NEC Multisync GS ‘188 

NEC Multisync II *588 

NEC Multisync Plus ‘888 

Mutsubishi Diamond Scan ‘498 

Zenith 1490 flat screen *618 

Sony 800 x 600 Multi Scan . . . .‘468 


Terminals 

WYSE model 30 ‘288 

WYSE model 50 ‘368 

WYSE model 85 ‘438 

Joystick 

Kraft 3 button Joystick ‘19 

Dual Game Port ‘19 

Plotter 

Roland OXY 885 ‘898 

Houston Intruments Call 

Hewlett Packard all models Call 


Keyboards 

84 Key AT-style ‘68 

101 Key enhanced ‘78 

Printers 

EPSONLX-800 9PIN '188 

EPSON FX-850 Call 

EPSON FX-1050 Call 

EPSON EX-800 Call 

EPSON LQ-500 24 PIN *299 

EPSON LO-850 Call 

EPSON LO-950 Call 

EPSON LQ-1050 Call 

EPSON DFX-5000 Call 

Okidata320 ‘348 

Okidata321 ‘498 

Okidata 390 ‘498 

Okidata391 *648 

Okidata 393 *948 

Citizen 120D ‘158 

Citizen 180D ‘168 

NECP2200 ‘358 

NECP5200 ‘528 

NECP5300 *698 

Diconix 150 Portable *308 

Daisywheel Printer 

40 CPS Parallel and serial . . . ‘248 

Hewlett Packard DeskJet 

DeskJet ‘698 

128KPDP Desk RAM ‘98 

EPSON emulation cartridge *68 

TMSRM/HELV Soft Font ‘98 

Ink cartridge ‘19 

Hewlett Packard LaserJet 

LaserJet II Call 

LaserJet IID Call 

25 in One Font Cartridge ‘398 

4MB card w/0 memory * 1 88 

1MB memory card *348 

2 MB memory card *648 

4 MB memory card ‘1148 

Toner cartridge ‘98 


Scanner 

Complete Hand Scanner 

Logitech Scan Man 

Diamond Flower 3(XX) . . . 
Hewlett Packard ScanJet 

Digitizers 

Summa Sketch 12x12.. 

*178 

‘248 

*198 

Call 

’378 

Mouse 

Opto-mechanical 
v/ith Software 

$29 

LogiTech 

LogiMouse Bus 

‘78 

LogiMouse Serial 

‘78 

LogiMouse Hi-rez 

‘88 

Mouse Systems 

PC Mouse with Paint 

‘88 

Microsoft 

Mouse w/Paintbrush 

‘98 

Mouse w/CAD 

Call 

Mouse w/Wtndow 

Call 

Complete PC 

Complete Hand Scanner . 

*178 

Complete FAX 4600 

‘298 

Complete FAX 9600 

‘458 

Complete Answering Machine . .‘248 


Switch Boxes 

Parallel cr Serial (Specify) 

2wayAB ‘28 

3 way ABC ‘38 

4wayABCD ‘58 

SwayABCDE ‘68 

Crossover X ‘68 

AutoSwitch 3 way ‘198 

AutoSwltch6way ‘248 

Modems 

1200 internal w/software ‘48 

2400 internal w/software ‘98 

1200 external ‘88 

2400 external *158 

2400 PS/2 internal *198 

Intel 2400B for PS/2 *278 


Intel 

8087 . . . 
8087-2 . 
8087-1 . 
80287-6 
80287-8 


..*98 I 
.‘143 
.‘198 
.’158 

.‘228 I 


80287-10. 

80387-SX 

80387-16 

30387-20 

80387-25 


Above board PC 64K . . . 
Above board 286 51 2K . 
In board 366 


..‘268 
,.*398 
,.’398 
..*478 
..‘598 
..‘268 
..*468 
‘1 098 


Cables 

6' printer ‘12 

10' printer ‘18 

25' printer ‘28 

9' serial *18 

25' serial ‘28 

50' serial ‘38 

100' serial ‘58 

Keyboard extender ‘12 

Monitor extender ‘16 

Printer extender ‘16 


Boards 

Monographics w/Parallel ‘48 

Color Graphics w/Paratlel ‘46 

EGA card *158 

VGA card ‘268 

AST EGA Par/Ser/Clock *188 

Dual game port ‘19 

XT 1/0 Par/Ser/Clk/Game *58 

AT 1/0 Par/Ser/Game *58 

360/720K 1.2/1.44 MB FDC *48 

AT FDD/HD controller *128 

XT Hard Disk controller ‘58 

AST Six Pak Plus *118 

ASTXFormer ‘578 

Paradise auto EGA 350 ‘168 

Paradise VGA+ *268 

Paradise VGA* 16 ‘318 

Surge Protector 

$. L. Waber 6 outlet ‘18 

Isobar 4 outlet *48 

Isobar 8 outlet ‘66 

Isobar modem protector *24 


Trippllte Battery Back-up 


450 Watt UPS ‘398 

750 Watt UPS ‘498 

1200 Watt UPS ‘698 


Trippllte Line Stabilizer 

600 Watt LC >98 

1200 Watt LC ‘158 

1800 Watt LC *188 

Accessories 

Kensington Master Piece ‘88 

MicroSpeed PC-Trac Ball *78 

Vertical CPU stand ‘18 

Keyboard drawer *58 

Monitor Tilt-n-Swivel *18 


4901 Vi/. Rosecrans Ave. Box 5046 
Hawthorne. California 90251-5046 




m 


JADE COMPUTER 


California 

Torrance. Santa Ana, Woodland Hills 
Kearny Mesa. Sunnyvale 

Texas 

Addison. Houston 


Place orders and use our technical support toll freel 
Continental U.S.A. 1-800-421-5500 Inside California 1-800-262-1710 

Fax machine 1-213-67S-2S22/AII olhera 1-213-973-7707 


Georgia Arizona 

Smyrna Phoenix 

Not all items in stock at 
our nine retail locations. 


MMC 


We accept checks, credit card or purchase 
orders from qualified firms and institutions. 
No surcharge on credit card orders. CA.. TX. 
GA. & AZ. residents add sales tax. Prices and 


availability subject to change without notice. 
Shipping and handling charges via UPS 
ground 50C/lb. UPS air ‘1.(X)/lb. Minimum 
charge ‘4.00. 
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V. 



( Leprecard Disk Cards for PC & AT Computers > 


^Average access speed per partition. Tandy 1000/A/SX/TX Leprecards add S20 


Tandy 1000 Model 


Leprecards feature Seagate drives, the acknowledged leader in technology and reliability. 
You can use them as the first or second hard disk in your system. Low power consumption 
drives mean less strain on your system. You get a 1 year warranty, unlimited technh 
ca! support & our illustrated installation and user’s guide. Models available for IBM 
PC/XT and compatibles. ATs and compatibles, as well as the TANDY 1000/A/SX/ 
TX/TL/SL 


FREE SOFTWARE Including TakeTWo, the backup utility PC MAGAZINE 
Editors Choice in 1986 S 1987, & LepreCache disk cacheing from Multisoft. 


CAPACrTY 20MB 32MB 32MB 49MB 65MB ^ 


AVERAGE ACCESS 48ms 48ms 40ms 28ms* 16ms* 


8 BIT 

PC/XT TYPE: 

$299 

$339 

$389 

$549 

$649 

16 BIT 

^ AT TYPE: 

N/A 

$399 

$449 

$599 

$679 

J 


r 


Vs. 


( Seagate PC/XT Disk Hits) 


• Pretested 8 formatted 

• Western Digital short slot controller 

• 30 Page installation guide & reference manual 

• Cables, mounting screws, full & half-height face 
plates 

• TakeTWo backup software, PC MAGAZINE 
“Editors Choice" 

• LepreCache software by Multisoft 

• 1 Year Warranty. 30 Day Money Back 
Guarantee 

• Optional: 150 watt, UL/FCC approved power 
supply for IBM PC's. $69 



TANDY 1000 kits add $20 




30MB KIT S299 

• Seagate ST238 ■ 32.7MB/65ms./HaH-Height/14.8 watts 

65MB KIT $499 

• Seagate ST277R - 65.5MB/Half-Height/1 1 watts 

• Preformatted into a pair of 32MB/28ms. partitior)s 


SEAGATE Matched Pair Kits 20MB $249 
40MB $349 

• Seagate Drive S Matched Controller 

• 1 year factory warranty 

• 15% faster throi jhput than ST251 drive. 




( ( LepreKeys ) 


$99 


1 1 1 key Enhanced layout 
Built-in So/ar Powered Calculator 
Switchable Ctrl, Capslock keys 
Double injection moulded key caps 
Removable function key template 
ALPS tactile keyswitches as used by Northgate 
100% PC/XT/AT/386 & Novell network compatible 


( Disks ) — 

• Seagate Drive with IBM AT rails & 
cables 

• OnT^ack large drive software 

• LepreCache & TakeTWo Backup 
software 

• Formatted, Partitioned & Tested 


Sn 

Model 

Speed 

Fawel 

Capac^ 

Pnca 

HH 

ST251 

40ms 

MFM 

4dMB 

$359 

HH 

ST251-1 

30ms 

MFM 

42MB 

$449 

HH 

ST277R 

40ms 

RLL 

65MB 

$439 

FH 

ST4096 

28ms 

MFM 

80MB 

$599 


r 



(286^^ Computer ) 


f ^ 

PERFORMANCE RATINGS 
NORTON 

SYSTEM SI Ver4.0 MIPS PowerMeter 


IBM Model 50Z 

11.2 

1,6 

147.2 

Compaq 386-16 

15.6 

2.8 

319.9 

Shamrock 286-12/0 

15.3 

2.5 

253.3 

Shamrock 286-12/1 

11.8 

1.9 

178.9 


•d0286-12Mhz 1 wait state (0 <H>tional} 

•8 slot Amefican made moihert^rd 
•Room for 1 hill and 3 half-height dnves 
•220 watt power supply. Award BIOS 
•Serial/Printer ports, ClockAl^alendar 
•Choice of 1.2 or 1.44MB floppy drive 
VVesfem Digital 1:1 interleave Disk controller 
-LepreKeys Enhanced keyboard wrth tactile 
switches & buHt-in calculator 
•51 2K RAM standard expandable to 1 MB, 

1 year warranty * 30 day money back guarantee. 


Complete Systems: Base Unit 

Monographics Card & Monitor 

VGA Card & MorK)chrome Monitor 

EGA Card & EGA Monitor 

Paradise VGA Plus Card & Multiscan Monitor 

Paradise VGA Plus 1 6 Card & 

NEC MultisyrKi II Monitor 


$ 895 
$1049 
$1295 
$1469 
$1595 
$1895 

J 



Westlake Village. CA 91361 
To order, or get 

our free catalog, call TOLL FREE 
800-722- AT-XT 
Callfomia 
805-373-7847 
FAX 

805-379-9345 

• No extra for Visa/Master/Discover (AMEX add 3%). 

• Prices ifKlude UPS surface shipping. 

• Federal Express shipping fust $1.50 per pound. 

• 30 Day money back guarantee. 

• Corporate & Institutional PO's accepted. 

^ • Ca/t for our FREE catalog. 
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Visa. MasterCard, Discover 
and American Express 
Accepted. 


HOURS: 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturday 
Call on Sunday 



IBM-NOV£LL 
Network Support 
SBSmour 
1-800-634-8215 



COMPAQ 
Laptop SLT 286 
20/40 Mb 
$3800/$4200 


S1250 
S1610 
$1585 
$2390 
. $2700 
$3120 
$3200 
$3800 
$5300 
$4250 
$4800 
$5900 
$8200 

$1670 

$2150 

$5200 

$6400 

$8500 


$3150/3640 

$6800/8900 

$2500 

$3400 

$4050 

$5400 

$6800 

$3800/4200 


IBM PS/2 

Model 25-CoIor 
Model 30-286 20 Mb Disc 
Model 30-20 Mb Disk 
Model 50-20 Mb Disk 
Model 50-30 Mb Disk . 

Model 50-60 Mb Disk 
Model 60-44 Mb Disk. 

Model 70-60 Mb Disk 
Model 70-120 Mb Disk 
Model 80-44 Mb Disk 
Model 80-70 Mb Disk 
Model 80-115 Mb Disk 
Model 80-314 Mb Disk 

COMPAQ 
286 Mod 1/640 K 
286 Mod 1/40 Mb-640 K-Monitor 
386 Deskpro/20 60 Mb 
386 Deskpra/20 130 Mb 
386 Deskpro/20 300 Mb 
386 Deskpro 20E 40 Mb/110 Mb $ 4475/5400 
386S Deskpro Mod 1 
386S Deskpro 20Mb/40Mb 
386/25 110Mb/300Mb . 

Poilable II Model 4 
Portable III Model 20 
Portable ill Model 40 
Portable 386 Model 40 
Portable 386 Model 100 
Laptop SLT 286 20/40 

TOSHIBA LAPTOPS 
T1000 $775 

T1200FB $Call 

T1200HB $2399 

T1600 $Call 

T310Q/20e $2800 

T3200 . $3500 

T5100 . . $4600 

75200 40 Mb/100 Mb S6000/&C00 

ZENITH LAPTOPS 
266/20 Super Spon $3300 

386/40 Turbo Soon $5600 

PACKARD-BELL 
366 System $2600 

266 System $1200 

8088 System $795 

DISC DRIVES 
SEAGATE 20 Mb Kit 
SEAGATE 30 Mb Kit 
SEAGATE 40 Mb Kit XT . 

SEAGATE 40 Mb (ST2SM) 

SEAGATE 60 Mb 

TOSHIBA 1 44 Mb Floppy 
PROCOM Ext 5.25' tor PS/2 
COMPAQ 1.44 1/3 HT 
Hardcards 

MINISCRiBE 20 Mb Hard Card 
PLUS 20 Mb/40 Mb Hard Card $53S 
PROCOM 30 Mb/40 Mb 
PROCOM 45 Mb tor PS/2 
MAYNARD 20 Mb 

FAX 

SHARP F0220/F0300 
SHARP F0420/F0500 
TOSHiBA 3010 

TAPE 

IBM 6157 for PS/2 $1350 

IRWIN 40 Mb lt)t/Exl $465 

MAYNARD 60 Mb XT/AT Int/Ext $675/881 

MAYNARD 60 Mb for PS/2 $899 

MOUNTAIN 60 Mb $1199 

MONOCHROME MONITORS 
AMOEK 210/410 $79/145 

COMPAQ Mono Amber/Green $210 

COMPAQ VGA Mono $210 

IBM PS/2 8503 $200 

MULTISYNC GS $195 

PACKARD BELL Amber/Green $85 

COLOR/EQA MONITORS 
AMOEK C600/C722 $344/435 

IBM PS/2 8512 $435 

PGS UltraSync $500 

SAMSUNG RGB $245 

ZENITH 1390 $405 


VOA/CAD MONITORS 

COMPAQ VGA Color $520 

CSA 1016 $1779 

HITACHI 4119 $2260 

IBM PS/2 8513 $515 

IBM PS/2 8514 $1075 

MITSUBISHI 6905/6922 $2330/1934 

NEC MultiSyrK XL $2070 

NEC MultiSyrK Plus $679 

NEC MultiSyrK 2 . $575 

ZENITH 1490 $619 

NETWORK 

NOVELL 

SANTA CURA Diskless Workstation $631 
WESTERN DIGITAL 3 Node LAN kit 
w/Western Digital software $700 
Entry-level 266 Starter Kit. 4 Users $470 
NOVELL 286 Software w/Keycard $1500 
NOVELL 266 Software V.212 $1939 

NOVELL Sn Netware Level I $2120 

NOVELL SFT Netware 
Level II V2.t $2740 

Nondedicated Netware Software 286 

w/Keycard $1470 

INTERFACE CARDS 
ARCNETPC110LAN6oardPS2 $520 
ARCNETPCIIOLANBoard $185 
ARCNET PC210 LANBoard $235 
ETHERNET Interface Connector $325 
ETHERNET Plus Board (for 286) $690 
G-NET Interface Card w/cable $294 
WESTERN DIGITAL 
Ethernet Cards $260 

ACCESSORIES 

ARCNET Passive Hub $80 

ARCNET Active Hub $469 

Ethernet Terminators $38 

No¥ell trained and aulhoriied 
sales and support. 

IBM 

IBM Adapter Card . $450 

IBM 6wk Expander $425 

PC Lan Program $150 


TERMINALS 

WYSE 50 Amber or Green $370 

WYSE 60 Amber or Green $295 

WYSE 85 $394 

SOFTWARE 

Aldus Pagemaker $459 

Auto Cad 10.0 $2200 

COMPAQ DOS 3.31 $89 

dBase IV $455 

DisplayWrite IV $290 

IBM DOS 3 3/4.01 $90/110 

IBM OS/2 Standard 1.0 $235 

IBM OS/2 Extended $550 

Lotus 1-2-3V 2.01 5y«/3Vi' ... $292/299 

Lotus Symphony $420 

Multimate Advantage 2 $259 

Norton Advanced Utilities $75 

Paradox 2.0 . $418 

Smartcom IVIII $90/150 

Ventura Publishing $490 

Word Perfect 5.0 $225 

LASER PRINTERS 
HP DeskJet 
HP LaserJet ll/liO 
HP ScanJet 
NEC LC890 

PANASONIC KX44S0 

TOSHIBA PageLaser . . 

PRINTERS 

Epson 

FX 850 260/84 cpS 
FX 1050 260/84 cps 
EX 800 300/60 cps . 

LQ 850 264/68 cps 
LO 1050 264/68 cps 
L0 950 
LQ2550 
DFX5000 
Okklata 
320/21 
390/91 
393 

Panasonic 
KX1180I 

KX1191I 

KX 1092 I 240/48 cps 
KX 1124 192/48 Cps 


$675 
. $1675/2999 
$1075 
$3244 
$1590 
$2499 


$345* 
$510* 
. $459 
$510* 
. $745 
$Call 
$929* 
$1399 


$365/477 

$464/635 



SALES AND QUOTES (Outside Illinois); 1-800-634'821S 
SHIPPING AND TECHNICAL SERVICE: 1'312-654-4170 
QUOTE-A-FAX: 1-312-325-4969 

Prices reflect 3% cash discount 


• Corporate and volume purchases 
Invited. Call Dick. 

» Lease available. 

• 24 hour burn In on all CPUs. 

• Stock orders placed by 3:00 CDT 
shipped same day. 

• 100*/o financing available. 

» Credit card purchases subject to 
verification. 

• Prices subiect to availability and 
change without notice. 


• Allow 10 days for personal 
checks to clear 

» Wire transfer accepted 

» Minimum S500 shipping/ 
handling charge 

• Returns subject to restocking 
charge 

• Prepay and lake 1% discount 

• Educational PC's welcome 


System paces 
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1% Consultartt 
and Reseller 
Accrual Program 

($52,485 paid in 1986) 


KX 1592 180/38 cps $379 

KX 1595 240/51 cps $445 

KX 1524 240/80 cps $540 

KX 3131 17 cps LQ $290 

KX 3151 22 cps LQ $461 


NEC 

P2200 170/55 24 Wire 
8650 55 cps . . 

P5200 

P5300 

PSXL 290/100 cps 
P9XL 400/140 cps . 

Color Option 

IBM 

Quickwriter 

Quietwriter III 

Proprinter III . . 
Proprinter XL 24 . . 
Proprtnter III XL 

ToehitM 

321 S/L 216/72 cps 
341 S/L 216/72 CpS - 
351 SX 350/100 cps 


$339 
$1125 
$507 
$705 
$829 
. $1025 
$116 


SCall 

$1125 

$485 

$709 

$645 


$499 

$630 

$1000 


COMMUNICATION/ 

EMULATION 


IBM PS/2 50-80 5250 Emulation 
IBM PS/2 50-80 5250 Emulation . 
IBM PC XT/AT 5250 Emulation . 
AST PC XT/AT 5250 Emulation 
IBM PC XT/AT 3270 Emuiation 
IBM PC XT/AT 3278/9 Emulation 

IRMA Board . . 

US ROBOTICS 1200 Int 
US ROBOTICS 2400 Int 
HAYES 1200B Int/SCil . 

HAYES 1200 Ext 
HAYES 2400 Ext 
HAYES 24006 w/SCII Int 

EVEREX 1200 w/SW 

EVEREX 2400 Int/Ext 

VENT£L1200/1200-f 

VENTEL 2400/2400 Ext 


$675 
. $875 
$875 
$575 
$450 
$490 
. SCall 
$100 
- $159 

$243/262 
$277 
$419 
$418 
. $75 
$137/195 
$190/228 
$290/380 


MULTIFUNCTION CAROS 

EVEREX MagicCa/d OK $100 

AST 6 Pack W/384K $Call 

AST Advanlage/2 for PS/2 SCall 

COMPAQ 1Mb Memory 386/20 & 206 $650 
COMPAQ 4Mb Memory 386/20 & 20E $2200 

COMPAQ 1Mb Memory 386S $635 

VIDEO BOARDS 

COMPAQ VOU SCall 

COMPAQ VGA $419 

GENOA Super Hi Res 800X600 . . $175 

GENOA Super VGA $310 

PARADISE Auto Switch-480 $195 

PARADISE VGA $275 

RP MonoGraphics $69 

VEGA Deluxe $249 

VEGA VGA $275 

CHIPS 

Intel 

8087-1/2/3 $220/149/109 

80287-6/8/10/A $167/220/259/355 

80387-t6/20/2S/SX $450/530/695/405 

ACCESSORIES 


AB Switchbox 

$40 

Keytronics 101 Keyboard 

$100 

Printer Cable 6710' 

. $20/25 

6 Outlet Surge 

$25 

MICE 


LOGITECH HiRes 

$95 

LOGITECH PS/2 

$69 

LOGITECH C7 Serial 

$69 

LOGITECH Bus 

$74 

DEXXA Mouse 

$69 

Microsoft Mouse 

$119 

IBM Mouse 

... $75 


HEADSTART IIL SAVE $500 

Headstart lir delivers speed, power and performance. 

PC Network delivers the savings. 


Headstart III Is the first 
advarx»d system to come 
complete with all the features 
advanced users need and expect - 
all In one ready to mn packagel 
Nothing extra to txjy - and no 
hassles putting It togetherl 
Headstart III comes complete 
with all these powerful, advanced 
features: 

■ Multf-tasklng capability 

■ OS/2 raaity 

■ Dual loraiat ■ runs 5.2!r and SS* 
dlikfttas 

■ 6-ln-1 VGA graphics 

■ 1MB ol RAM • sipandabla lo SMB 

■ Completa library ol businsst and 
pmtaaalonalsonwars 

■ Easy to naa HaadStart Advancsd 
Operating Environmaiit 

■ S-butlon Mouta 

UNIQUE 
DUAL FORMAT 

With Headstart lil, you don't 
have to worry atx>ut whether 
you've made the right choice of 
operating systems. A 1 .44MB 3.5' 
and a 1 .2MB 5.25* floppy drive are 
t>oth txiiit in. Create new files 
using high capacity 3.5-inch OS/2 
diskettes and still run all your 
current files stored on 5.25-Inch 
DOS diskettes. 



On top of all this, HeadStart III 
is OS/2 ready. It mns the kinds of 
powerful applications businesses 
today can't do without. 

MULTI-TASKINO 
SPEED AND POWER 


Enter data, print out, pedorm 
analyses.. .Headstart III easily 
does several things at once. With 
Headstart III attached to the host 
or acting as a file server, your 
people can each do their job 
without Interrupting yours. 

Headstart Ill's 80286 CPU and 


1MB installed RAM, in tandem with 
32MB hard disk drive with an 


astonishing 1 to 1 interleave, ston 
all your information. ..and then get 
It to you the instant you need it. 



PC NETWORK EXCLUSIVE... 
ORDER NOW AND SAVE $500! 


BRAND NAME 
PROORAMS...FREE! 

On top of the unique HeadStart 
Advanced Operating Environment 
that makes It so easy to master, 
HeadStart III includes thousands 
of dollars worth of top-selling 
applications software FREE. 

■ Floppy Driver™ 

■ BootonirtiPliis™ 

■ Frernawoikll™byAshtoii-Tste 

■ Perspective Threi-DGnphlcs™ 

■ Twist A Shout™ 

■ Publlsh-lf™ 

■ SplashI™ 

■ XTreo™ 

■ Computer-Ease™ 

■ ATI™ Skill Builder 

■ Cheamaiter™ 2000 

SUPPORT YOU CAN 
COUNT ON 
1-800-P&«OACH 

When you need assistance or 
have technical questions about 
your hardware or software, simply 
call 1-800-PC-COACH - The 
nationwide hot-line available only 
to registered HeadStart III owners. 


Buy the complete HeadStart III 
System with VGA Color Monitor 
and save $500. Or, lease It for 
as low as $99 a month.. 


HEADSTART ill SPECIFICATIONS 


NKSOPROCESSOft: 

Intel 80286-1 

HARD oarvt 

32MB.28mUllseconi}s.1;1 

1 

SPEED: 

l2MHz/4.77Swltchabto 


intertaave 

) 

MOS: 

Awird 

BUILT-IN 


1 

BUILT IN RAM: 

IMS 

MTERFACCS: 

Parallel. 2-RS232sefi8i, 


ROM: 

32K 


mouse, joystick 


EXPANDABLE TO: 

3MB 

EXPANSION SLOTS: 

Six fi/1 5 bit (3 avail^le to user) 


KEYBOARD: 

101 keyTS/TcompatiM 

MOUSE: 

Standard Opto-mecttanical 


6RAPHICS: 

VGA Autosync 

POWER SUPPLY: 

1 45 watts 1 1 (V220 switchable 


aOPPY DRIVES: 

One 1.2MB SZS* 



3 


One1.44M83.5' 



I 


A GRAPHIC IMPROVEMENT 


Whether you're an expert in 
desktop publishing or accounting, 
HeadStart til's true 16-bit built in 
VGA graphics will bring out the art- 
ist in you. Create your own visuals 
or display color photos every bit as 
sharp and brilliant as the original, in 
up to 256 colors at once from a 
palette of 256,0001 


Build up HeadStart III as you 
build up your business. Attach 
modem, printers and other 
peripherals without ever opening 
the back. And use the 3 full size 
"AT compatible expansion slots for 
networking, adding a fax card or in- 
stalling an Internal modem. 


MONTH 

ON-SITE 

SERVICE 


HeadStart III is backed by a full 
18-month Limited Warranty on 
parts and labor. Should service be 
required, a trained technician from 
the nationwide Harris consumer 
network will be sent to your 
location at no charge during the 
warranty period. 



LEASE AS LOW 
AS $99/MONTH 

PC Network can custom 
design a leasing program to fit 
your business needs. It gives you 
1 00% finar>cir>g to free your 
vK>rkir>g capital or credit lines, and 
lets you enjoy substantial tax 
advantages. 


PC rCTWORK B A KfeCER OF 1>C 

MMSJ? 


MIAJOR CREOrr CARDS ACCEPTB) 
HRS: MOK- FRL: &30AM-6130PM 
SAT: lOPOAM-AOOPM 


PM0389 


1-800-621 -SAVE 


625 ACADEMY DRIVE 
NORTHBROOK, IL 60062 


CIRCLE 353 ON READER SERVICE CARD 






PC NETWORK. ib'SERVICE 



• InM 8086-1 Switctiabto from 4.77 to 
1 0MHZ • $1 2K RAM Expandable to 640K 

• Du^ Floppy Controller • 1 50 Wan Power 
Supply • Mono/Cdor Video Graphics 
Board • 12* Monochrome Monitor • 1 
SeriaVlParaNel/l Game Ports & Clock • 
101 *Ar Styie Key Keyboard • FREE 1 
Year Warranty. 

Color Systems With 
Mitsubishi Monitors 


CGA Color System $868. 

EGA Color System $1079. 

CGAW/20MB $1137. 

EQAW/20MB $1347. 


THE™ COMPLETE 40MB 
286/12 PROFESSIONAL 
SYSTEM 

M579 

• 12MHz SwitchM>le Speed * 512K RAM 
Expandable to 1024K • 1 .2MB MitsubIsN 
DM Drive • FDC/HDC Dual Corrtroller • 
40MB Seagate (ST25M) Hard Drive • 1 
SerlaVIParaHel/ & Game Port • Color/ 
Mono Graphics Card • 101 ”AT” Key Key- 
board • 200 Wan Power Supply • 12* 
MoTtochrome Monitor • FREE 1 Year 
Wananty 


Color Systems With 
Mitsubishi Monitors 


CGA Color System $1779. 

EGA Color System $2099. 

VGA Color System $2229. 


11801 CALL 

1124 192/63cps 339. 

1524 240/80cps 575. 

1592 220/36cps 415. 

1595 290/51cps 449. 

KXP 4450 Laser w/Toner 1590. 

EPSOM 

U(800ie0/32cps $199. 

EX 600 300/60cpS 439. 

FX 850 264/54cp6 359. 

FX1050 200/54CP6 487. 

LQ500 180/60cps 328 

LQ6S0 264/88cp8 CALL 

LQl050 264/8ecp8 CALL 

LQ 2550 400/1 33cpe 949. 

DFX 5000 533/80CP8 CALL. 

NEC 

P2200 170/55cps $369. 

P5200 265^0 cps 530. 

P5300 265/70 Wide 719. 

P9XL 400/330 cpe 1092. 

LC890 Laser 3199. 

OKIDATA 

ML 182P 180/30 $239. 

ML320 30a«3 345. 

ML 321 300«3 479. 

ML 390 270/90 479. 

ML 391 270/90 656. 

ML 393 450/120 1005. 

ML 393 COLOR 1079. 

HEWLETT PACKARD 

DeskJet $709 

Laser Jet II 1717. 

DICONIX 

150p 150/50 $313. 

300WP310/73 489. 


MAQNAVOX 

Amber TTL Mono $75. 

14* VGA Mono/Flat (640x350) 168. 

14* RGB Analog (640x240) 254. 

14* EGA/CGA (720x350) 340. 

14* VGA (800x600) 415 

MITSUBISHI 

1409 13* CGA (640x200) $249. 

1410 13’ EGA (640x350) 361. 

1430 13"EGA(640x350) 399. 

Diamond Scan (800x600) 490. 

SONY 

1302 13* Multiscan (1024x766).. $644. 

1303 13* Multiscan (800x600) 522 

PRINCETON GRAPHICS 

Ultrasync 12* $519. 

Ultrasync 16* 879. 

ZENITH 

1390 13* RGB (640x480) $439. 

1490 14" FTM Monitor 648. 

NEb 

Multisync II 13* (800x600) $599. 

Multisync Plus 15* (960x720) 919. 

Multisync XL 19* (1024x768) .... 2249. 

VIDEO BOARDS 

THE™ Mono/Color $59. 

THE™EGA/480 159. 

7HF*VGA«56 220. 

PARADISE Autoswitch 480 215. 

PARADISE VGA+ 274. 

VIDEO 7 VEGA VGA 285. 

VIDEO 7 VEGA DELUXE 214. 

ORCHID Pro Designer VGA 299. 

ORCHID Designer VGA 600 235. 

ATI EGA Wonder 800 230. 


AST Premium 366 MDL. 300 .... $2770. 

AST Premium 286 MOL. 140 2648. 

COMPAQ Deskpro 286-/40MB .. CALL 
COMPAQ De8Kpro366-25/1 10 ..CALL 
COMPAQ Deskpro 386-20«0MBCALL 

IBM MOL 30-21 , 20M6 CALL 

IBM MDL 30-286, 30MB CALL 

IBM MDL 50Z.30A4B CALL 

VENDEX HEADSTART 111 CALL 

LAPTOPS 

NEW! 

TOSHIBA 
T-3100E 
$ 2799 . 


TOSHIBA 


T-1200H/HB 

2214/2380. 

T-1 600 NEWI 

CALL 

T-3100E NEWI 

2790. 

T-3200 


T-5100 

4749. 


7-5200 NEWI CALL. 


NEWI 
ZENITH 
Supersport 
In Stock Now! 


ZENTTH 


Superspoit MDL 2 

CALL 

Supersport MDL. 20 

CALL 

Supersport 286 MDL. 20 

CALL 

NEC 


UltraMte 

nai 1 

Multi Speed HD 

CALL 





m 




■DEFECTIVE SOFTWARE REPLACED. DEFECTIVE HARDWARE REPLACED OR REPAIRED. PRICES SUBJECT TO CHANGE. 







ib'SELECTION ^price 



PLOTTERS/DIGmZERS 
HOUSTON DMP41. 42. S2. 61 CALL 
HOUSTON OMP52MP.62MP CALL 
ROLAND DXY 865 DXY980 CAU 
CALCOMP1023 CALL 

SUMHA8KETCH 12X12 379. 

SUMMASKETCH 12X18 646. 

SCANNERS 

KP. ScanJet w/lnteilace $1466. 

PANA80MC RS SOS Flatted 096. 

PANA80MC RS 506 Flatted .... 1259. 

MCnOTEK MSF 300G 2660. 

MICROTEK M8F aooCFlatted .. 1360. 
PRINCETON LS 300 w/Ad^itor ..769. 
COMPLETE PC Handscanner ....171. 
LOQITECH Scanman C/UX. 

MICE 

LOGfTECH 

HiRa8(Bus) $95. 

Claar Mouse (SariaO 06. 

C-7 (Sarial or Bus) 79. 

Mouse w/Paint (Bus or SartaO 69. 

MICROSOFT 

MOUSE w/WIndows APaint $144. 

MOUSEw/P^nt a Menus 107. 

MOUSE w/Easycad 124. 

MODEMS 

THE** 2400 Internal $99. 

THE** 2400 External 128. 

THE** 9600 Internal 379. 

THE** 9600 External 399. 

HAYES Smartmodem 1200 296. 

HAYKSmartmodem 12006 296. 

HAYES Smartmodem 2400 433. 

HAYES Smartmodem 2400B 433. 

US ROBO'nCS HST 9600 626. 


MMC 

miCRSEBUIu'I" 


CIRCLE 535 ON READER SERVICE CARD 

1 ■800-621 ‘SAVE 


• TECH SUPPORT 1*312-206>1410 

• CUSTOMER SERVICE 1-312>206>1510 

• FACSIMILE 1-312’20S-1525 


DISK DRIVES 

SEAGATE ST-22S20MB/KH $279. 

SEAGATE ST-2S1 40MBMt 469. 

SEAGATE ST-2S1 -1 40Ma^28MS 436. 
SEAGATE ST-4096 80MB/28MS .. 626. 

MIMSCRIBE 3650 40MB/ Kft 377. 

MIMSCRIBE 3675 60M6 HD/ Kit .. 430. 
MIMSCRIBE 6065 71MB/22MS .... 642. 
PRIAM 10230 230MB/RLL/12MS 1975. 

MrTBUBI6HI360KS.25*HH 76. 

MITSUBISHI 720K 3.5* HH 96. 

MITSUBISHI 12M6 S.2S*HH 93. 

MITSUBISHI 1.44MB 3.5*HH 103. 

SYSGEN Bridoe RIe 3.5* Ext. Drive 225. 

HARD CARDS 

PLUS DEVELOP. Hard Card 20 $646. 
PLUS DEVELOP. Hard Card 40 .... 690. 
WESTERN DIGrrAL RIe Card (30)..419. 

TAPE BACKUP 

MOUNTAIN 40MB ExL/Power XT $569. 
MOUNTAIN 40M6 Ext/PS/2 M(i30 649. 
MOUNTAIN 150MB Ext /PS/2 .. 1550. 

IRWm 145C 40MB INTVAT 469. 

IRWm 120D20MB/XT 299. 

PLUS DEVELOP. Pass Port 40 .... 606. 


CO-PROCESSORS/CHIPS 


INTEL 6067-1 $215. 

INTEL 8067-3 109. 

INTEL 80287-6 239. 

INTEL 60287-10 279. 

INTEL 80367-16 442. 

INTEL 80387-20 S4a 

INTEL 80367-25 650. 

THE**640K Upgrade Kit CALL 

THE** Memory Upgrades CAlL 

MULTIFUNCTION CARDS 

AST 6Pack W/384K $299. 

AST Rampage AT W/512K 399. 

AST Advanta^ Premium w/51 2K .... 426. 
INTEL Ateve Board 286 W/512K .... 396. 

INTEL InBoard 386 PC w/1 MB 799. 

ORCHID Tiny Turbo 269. 

ORCHID Twin Turbo 379. 

THE** Mow I/O XT or AT 66. 

ACCESSORIES 

THE** 3.S*OS/DO BuH( 25 $32. 

THE**5.25* DS/DD 50 Pack 19. 

THE**5.25*DS/HDBul(2S 19. 

FUJ 3.5* OS/HO 10 Pack 49. 

FUJI 5.25* DS/HD 10 Pack 21. 

CH PRODUCTS Mach III Joystick .... 34. 

CH PRODUCTS Game Card Ml 42. 

PT1 Datashietd SlOO 59. 

CURTIS Ruby Riter 6 Outlet 56. 

FAX 

CANON Faxphone 8 $875. 

CANON Faxphone 20 1250. 

CANON Faxphone 25 1945. 

SHARP FO220 995. 

SHARP FO300.. 1199. 

SHARP FO420 .. 1299. 

MURATAM1200 775. 


JOIN PC NETWORK FOR 

SERVICE, SELECTION a PRICE. 

11 ^ New "Net” Pricing. . .All Members 
UD Pay Prices Shown + Shipping. 

rs^ All Products on Display at 

Our Warehouse Showroom. 

No Credit Card Surcharge on 
Li3 Master Card or Visa. 

Free Technical Support Before 
li^ and After the Sale. 

Fast 24-Hour Shipping on all 
In-Stock Items. 

rn^ Qualified Sales Reprasentatives 

LQ Standing by to Serve Ybu. 


ALDUS 
Pagemaker 
3.0 

$ 479 . 

ADOBE Illustrator w/Windowt $426. 

ALDUS PagemNter 3.0 479. 

ASHTON TATE DBase IV 463. 

ASHTON TATE MuWmate Adv. II 289. 
BORLAND Turbo Cw/Debugger 92. 

BORLAND Turbo Pascal 99. 

BORLAND Quattro 169. 

BRODERBUND Where USA 26. 

BRODERBUND Where WorU .... 26. 

BRODERBUND Printshop 37. 

BRODERBUND Bank SL Writers 47. 
CENTRAL POINT PC Tools Debt. 42. 

CHIPSOFT Pro 1040 228. 

CHIPSOFT Personal 1040 46. 

DAC Easy Accounting 3.0 59. 

FIFTH GENERATION Fastback 99. 

FUNK SOFTWARE Allways 96. 

FUNK SOFTWARE Sideways .... 42. 

INTUITQuicken 30. 

LOTUS Lotus 1-2-3 299. 

LOTUS Symphony 446. 

MECA Manning Your Money .. 117. 
MERIDIAN Carbon Copy Plus .. 114. 

WCROSOR Flight Simulator 35. 

MHCROSOFT Word 5.0 CALL 

MICROSOFT Excel 2.0 315. 

MICROSOFT Works 98. 

MICROSOFT Windows 66/130. 

PEACHTREE Business Aoct. II 162. 

PETER NORTON Utilities Adv 77. 

PFS Rrst Choice 96 

PFS Professional Write 116 

PFS Harvard Graphics 286 

WORDPERFECT Wordpem.5.0 226 
XEROX Ventura Publisher 496 


ALDUS 


625 ACADEMY DRIVE, NORTHBROOK. IL 60062 HOURS: MONOAY-FRIOAY 8:30AM-6:00PM SATURDAY 10:0QAM-4:OOPM 




Clone 286: Computer of Choice 


CHOOSE THE CLONE 286 THAT MEETS YOUR NEEDS! 



Clone 286 With 

LOW PRICE 



lOMHz, 30MB HARD DRIVE, 
MONOt HROME MONITOR 


Clone 286 With 

MEDIUM SPEED 

*1919 

I2MHz, 40MB HARD DRIVE. 
EGA MONITOR 


Clone 286 With 

HIGH SPEED 


$ 



VGA 4 
Color!* 


i«MHz, 6SMB HARD DRIVE,' 
VGA MONITOR 



Standard Features of All 

• 80287 Socket. 

• 640K RAM (All RAM subject to u 
surcharge). 

• 1.2MB or 360KB Floppy Drive (Your 
Choice). 

• 2 Floppy/2 Hard Disk Controller, 
l;I interleave. 

• Clock Calendar with Battery 
Backup. 

• System Reset Switch on Front Panel. 

• 1.44 MB Roppy (Capability. 


Clone 286 Computers: 

• Enhanced lOI-key Keyboard. 

• Keyboard Lock. 

• Fully Expandable. 

• One Year Parts and Labor 
Warranty. 

• Novell Compatible. 

• 1 Parallel, 1 Serial, I Joystick Port. 

• PC-Wrile - QModem - ExpressCalc 
AutoMenu • HomeBase - Money 
Master - Findex > Clone Utilities. 

• FCC Certified. 
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Buy with Confidence! Our Guarantee Removes 
All the Risk from Your Buying Decision! 

Y a^TV The Clone Warranty is simple and straightforward. You have 30 days after 
receipt of your C'lone to see if you and it are going to be compatible. If you are 
not satisfied with your Clone for any reason within that time, you may return 
it for a full refund, less shipping charges. Just don't write in the manuals and 
damage or lose anything that was in the original container, which also must 
be returned. You can void your warranty by failing to exercise normal care 
when hooking up or operating your Clone. Complete warranty details are 
available on request. 

CIRCLE 252 ON READER SERVICE CARD 

^ ORDER TOLL FREE! ^ 

Mon.- Fri. 9-7; Sat. 10-3 

Call from anywhere in the lower 48 states and Hawaii. 



SERVING YOU SINCE 1980 


CLONE 

VALUE CHART 

MONOCHROME 

COLOR 


VGA 

CCA 

EGA 

VCAfkl iW 

I 9 MIU 

9 WAIT 

MMB/I:I aixasM 

$1299 

$1979 

SI 4 B 9 

917 t 9 

919 T 9 

4 BMB/I:I MFMdiM 

1299 

M 79 

1999 

1919 

1979 

«SMB/I:I RLLdlm 

ldP 9 

1779 

li «9 

1919 

2979 

MX atm 

1799 

2979 

1999 

»t 9 

xm 


«wua/i:i MFam 


mxa/itiaLia 


MMR/I:I RLL* 9 ai 

$1999 

91979 

$1799 

92919 

92179 

d 9 MR/t:l MFM 49 m 

1499 

1979 

1999 

2119 

2279 

rnO/iil RLLdte 

1799 

2979 

1999 

2119 

im 

I 22 MR/I:I RlLL 2 am 

2999 

xm 

2299 

2919 

2979 


OPTIONAL EQUIPMENT 

FLOPPY DRIVES 

M0KS.2S*liAlf-lw«bi tT9 

72DX i.y in ).2S* bracket 99 


..109 


I .44M 3.S- 

TAPE BACKUPS 

Oaueartridae.2DM Bor 40MB $23 

40MB interoal tape dHve XT( AT 279 

MEMORY BOARDS 
2MB RAM £MS board (or the )a»(dK ..$79 
2MB RAM EMS board for ihcAT*/0K ... .99 
AST Bampaot. 2MB EEMS Meoiory Board 

(UMd.OXor ATwitbSI3K 439 

MODEMS 

300/ 1200 with Mflware S 39 

2400 iaicntal witb Mtiware 106 


FOR CLONE COMPUTERS 

PRINTERS 

SlH NX-1000 I44epi NLQ $179* 

Star NX-IOOO Raii&ow (^v< w/color) . . . .239« 

Star NX-13 I 20/30cpa NLQ (wide) 309* 

SurND-13 in/dScpa 389* 

Star NR-IO 240/60epa NLQ 349* 

Star NR-13 atme but wide 449* 

Star NB-13 300/ lOOcpa NLQ 719* 

SurNB34-l02l6/7a^LQ 449* 

Star NBM-IStaMbw wide 379* 

Star NX-2400 l7B/37cpa LQ. 24pia 319* 

PaMoaKKX-Pfl34M/incpc.2«piB ...339* 

PaaMOiuc KX-PI09li, tOeotl I20cp( 199* 

PtBMOnir KX-PIOBOi. M col/ I44c{ia 169* 

PaaMowc RX-PI093i, 10 eol/340cpe 329* 

lO" Printer Cable 12* 

*with purebaw of our eootpuier. 

A Wide Variety of Oibw Pnaien AvailaMet 


TURBO CLONE 


Standard tcMwea: 

o ROSS 0 4 77 . lOMHr Turbo-ipeed 
Mainboard 

0 640K RAM iiandard (All RAM tubyeci 
10 Mtcharnei 
o KW7 Socket 
o 130 Wall Power Supply 
o )60K Floppy Drive wnh 
Ouk C'ontrollet 
■ Hercules* Compaiibic 
Video Card 

a HiReiolulion TTL Monitor 
icbooie frees or amber) 
o 2-Paralle1 Pnntcr Poru 

• l-Senal Pon (2Bd Optional at 
$29) 

o Oatnc-loytiick Pott 

* Clock Calendar with 
battery backup 


o Mom'i ROM BIOS 
o PC-Wnie - QModem 
EkpmtCaJc • HonMBaae 
MoiteyMaster • Fiitdcx 
Clone lltililaca • AutoMenu 



o FCC (na« B Cettifred 

* Reyboaid Lock. 

• Syticm Hardware Reset 
Switch on From Panel 


o LED's (or Power. Turbo 
tad Hard Diak Accen. 

* OtK Year Parti and Labor 
Warranty 


Clone 


snoD 


CLONE COMPUTERS • 2544 W. Commerce St. • Box 223957 

A 0(V ISION OS AS.RtK OMP 

DrIIbs, Texms 75222-39S7 • Telex: 882761 • Frx: 214-634-8303 

For information or technical aaaisUocc call 214-437-S4M 

•im by Claw Ciwpmwa. Al rtaHa Naar*M. PMna and t — wk^ Se itanw 

■dboal aadcf. A1 prttn an ta Ua. Daban Payuwoai ami be ta I/a. iMdi drew* aa a Ua. baad. 












PRODUCTS NOT LISTED ... CALLI 



New Orders: 1 - 800 - 621-3999 


AST Premium 

286/366 

Call 

ZENITH 1490 I 

FlatScraan 1 

$579 1 

DRAFIX 

UKrt, 1 Plut arSOUodult 

Call 

MITSl 

IMimontfSean 

$477 

IBISHI b 

AT 4om at* M 
23mt I 

$379 1 

Summagraphics 

Mac 12x12 TabM 

$269 

DESIGN CAD | 

StandardorSD 1 

$145 I 

SMART 

1200Blnl. 

$59 

MODEM 1 

lAOOBInt. 1 

$115 1 

PANA 

lOtirmX 

$179 

SONIC 

1124 

Call 


VENTURA 
PUB 2.0 

$457 


PAGE- 

MAKER 

Call 


SCANNERS 

8eaniiMnofCompM9PC 
HuidScsnn^r 

lgl55 


PRINTERS ft LASERS 


A|m Can 

Canon BJ-130 669 

CiUtan Cal 

0leonfai160 296 

HPLMarJal II 17S9 

JOLSSOSariaa Cal 

NECLC880 Cal 

Panaaonle lOeOnra 156 

10911^16 189 

1124 314 

1692/1696 382/416 

1624 616 

Toahfca321-SL 499 

341-SL 660 

351-SX 996 

Othara Cal 

MONITORS 


SOFTWARE (oont) 

ExoalPC 2S1 

FaatBMfc 69 

FMtBMiPlua 97 

FormTed 62 

FraaianoaPka 293 

FoiBaaaPlut 179 

GEM OnwPlua 169 

Qanario Cadd 3.0 46 

QanarieCaddOlhan Cal 

HarvaidOrapNca 265 

InHouMAod 107 

KlngOuaatlV 36 

Li«)6nkPk». 


HITACHI Digitizer 
10 Year Warranty 

Puma Pro 12x12 
(roplaelng Tlgar Tablat) 
4-Bln Curtor, l-Bln Pan 
A Mouao Emulator. 


$349 


DRIVES, MODEMS ft FAX COMPUTERS 


Fuijltu3.r720k0fiva 64 ASTPrarniuin 


Arndal(12806Card 639 

210A 87 

HKacM20'SuporScan 2090 

MllaubM0iamondScan1381 ..477 

MofdarmVMig Cal 

NECMuliayncll 666 

MukayneOS 186 

Oltwn Cal 

PacA^Bal 

12’Arrter 76 

ROB HIRaz Color 225 

VGA 720)1480 399 

Samauno Cal 

Sigma Oaai0na LaaarViaw 

15* SE Apple 1198 

19* AT/PC 1499 

15’Maoll 1179 

irM«:ll 1560 

Sony Muliaoan 1302 650 

MuHieoan 1303 476 

Zanith1490FlBtaoiaen 679 

SOFTWARE 


AutoSkMcM 

59 



Cwtoon Copy Plu* 

103 

CHpper 

396 

Copy II PC 

16 

Coialaet 

75 

OaeEMy3.0 

66 

dB»*iV 

4471 


PaelgnC^ 145 

Oaddnk 92 

OaeqViaw 69 

Dralbi 1 Pka Cal 

Ordii Ultra Cal 

Drafix 30 Mod 8 Option* Cal 

DolarwASanaa 95 

EaeyXtra 64 




Lighting Hard Di*k Speedup 

59 

Lotu* 1232.01 

Cal 

Lotw* Agenda 

Cal 

Managing Your Money .... 

113 

MalhCad^O 

195 

MicioSoitFtighlSim 

35 

MioioSoft Wndow* 2.0 ... . 

56 

MS*Do*3.3 

95 

Norton UIU4.0 

45 

Novell Natwar* 286 

Cal 

PageMaker 3.0 

Cal 

Paradox 2.0 

Cal 

PCTooMDeiuxa 

Cal 

PathMind*r4.0 

66 

Paachtra* Aooounting II . , . 

146 

PaoDhtra* Quart 

Cal 

PF8:FirMChoioa3.0 

66 

PFS:FkdPub6»h*r^0 ... 

67 

PF8:Prof***ionainia2i) . 

.... 1491 

PF8:Prof*t*ienal Plan 1.02 

61 

PF8: Prdateional Wrl* 2.0 

102 



08A 

177 

OAAWfl* 

116 

Ouattio 

149 

R^FiM 

172 

RSaaalorDOS 

416 

ShipM*U'*'(u)*Manit**l] . 

199 

SidaKiekPtu* 

Cal 

Smart Syvmen 

418 

Sprint 

116 

TImaLin* 

259 

Top* 

101 

Tuitw Baaio 

62 



TuiboPaacal 

67 

Ventura Pudbhing 2.0 .... 

466 

V*r»aCad8Ubrariaa 

Cal 

Window* 

Col 

WerdP*rl*d6.0 

213 

XTia* 


JCTraaPio 

56 

XTraaNat 

Cal 

DIGITIZERS ft PLOTTERS 


O>0itiz*r* 8 PtoOar* (oont.) 

EnMr 9w*at-p600 598 

Houeton tnalrumanl* 

OMP 41/42 2096 

DMP 51MP 3660 

DMP 51 3200 

DMP 62MP 2600 

DMP 52 2300 

DMP56A 3800 

DMP 61 2890 

DMP 62 3990 

MP Option* .Cal 

HMaeM Puma TM) ( 10- Yea; Warranty) 
PumaPro 12i12,4btn.Pen,SW ..349 

PumaPro 12x12.12bln.SW 369 

loin* Cal 

JOLSSOSariai Cal 

Kurus 12x12 265 

« 12x17 486 

SutTTTtagraphtc* 12xt2Plu* 329 


Mliaubiehl AT 4094 Mb Hard Oriv* 

286Modd80 


1/2 ht . 23m* 

.. 379 

2e6Modd140X 

....2096 

Paraaonio FAX Beard 

..669 

3e6Modd300 

. . . . 2476 





Sf236 30Ubwro*rd 

..286 

NECMukiipaad 

.... 1079 

Sharp Fax UX-140 8 Phone . . 

.. 9M 

Mubi^wad EL II 

.... 1423 

Smart Modem 12006 Ini w/*w .. 

... 58 

Multbpaad HO 

....2209 





Taao 3.7 720k Drkm 

... 79 

T1000 

779 

3.5*1A4MbDrlv* 

...96 

Zenith Laplopa 






5.25' 1 .2Mb Driv* 

...87 

SuparSport 20Mb 

....2367 

US Robdiea 

..Cal 

Supers^ 286 20Mb ... 

....3298 



SuparSport 266 40Mb ... 

Cdl 



C*loorTv1023-QT Cal 

104»«T 6696 

Drawing Brd 12(12 16-Btn 369 


r-1000 

fTTS 

18x12 Prow/4 Bun8Stylut ....659 
Mao Bit Pad 12x12. ABut.Sty ...269 

HELPERS 


LogicalConn4Cilion256/512k Cal 

Othar* Cal 

SoanMan 156 


Clonoa286/3d6 Catt 


WANTED 

Original Programs ' utilities, 
applications, etc. Earn 
royalities In fust 90 days. 
Mati 0' Fax your mlo to altn: B'D. 
MS-DOS 8 MAC compatible only. 


BOARDS ft NETWORKS 


3^^ElhafM( Cal 

Ad^ADlM Cal 

AD10SL Cal 

AioNat Cal 

Ani*l Cal 

AST Cal 

ATIEQAWondar 169 

VIP VGA 249 

Copy! Opt BowdDbi 95 

EtharNatPlu* Cal 

Genoa VGA 760a1024 379 

Hwcul**GripMo*Plu* 169 

Intel Abovo8ewd286/612k 359 

Abov*BewdP82e6/512k ....386 

ParadieeEQA480 Cal 

VQAPIue Cal 

VGAPb* 16 Cal 

VGAPro Cal 

Sigma Dawgne VGA 209 

Top* Flaehoard 143 

Vartloom Cal 

VidM7V*gaO*lux* 177 

V-Ram Cal 

WeeUm Oi^ ElharNet Plu* . . . Cal 


Intel 

coprocessors 

Genuine 8 Now 

6087*2 129 

80287-8 199 

80287*10 229 

80387*16 Col 

80367^ Cal 

80387*25 629 

80387*SX 349 

B0C287A (for 1^4(9*) 299 


LogiUehCTSerUorBu* 64 

C7CI*wMou**8PajrH " 

HiRezSu* 82 I 

BueAPaid 82 I 

Serial 8 Publkhar 104 1 


OPTICAL 


OptiDriver Kh 6 

40 m* equiv. tor moel opUDrlra* 


Pra-approvad P.O.** are weicoma. Price* ralieci oaah dieoount and are •ubfoct to chortga without notice. Product com- 
patbiMy. warrantie*. 8 olaJm* am re«pon*iblity o< manutadurer only- All return* are eubject to a restocking fee. Per- 
*onaV(2omp*ny oheck* delay ehbping. AZ order* only add 6.7% lax. Order* are proo****d Aam* Day. International order* 
Cal (80^ 861*1090. 


It PAYS to 
BUY-MHI! 

Service You 
Expect I! 

Volume Bids 
Wecome! 

WS4 

UASTSnCARD 
PO‘« 

Juan Cad Firtt. 


DataBase Special 

dBaaelV...466 
FoxBaee Plu* 179 
Paradox ...429 
Ri4)UFIa.. 175 
RbM* tor DOS ...415 
Q8A..177 
Qu*Bro...149 


MHI Warehouse, Inc. 

8129 N. 3Slh Ave. 82-306 \ 
Phoenix, AZ 85051 

New Order*: 

1 - 800 - 621-3999 

Order Info: 602-997-8877 

Fax:602-943-3833 


CIRCLE 387 ON READER SERVICE CARD 





m il . , 1 . !■ • QUALHY PRODUCTS 

fllfieco • COMPEimVE PRICING • PROMPT DELIVERY MMC 

HiJlj f 24 HOUR ORDER HOTLINE CUSTOMER SERVICE (7AM-SPM PST] ^ 

ESSEEUI^ ZII 5-592-8097 415-592-8121 


^^CTROmCS 

Of! Handy Scanner 
and 

3 Button Mice 

tor MM PC/XT/XT 


415 - 592-8097 


OPESeitwarm 

wRhHSSOOO 

The HS3000 offers a 
full 4 Inch window al 
400dpi resolution. 
Scan photos, logos, 
drawings, etc. Can be 
used with today's n>osl 
popular appllcaliona 


HS3000 Ptelured 




HS3000 Handy Scanner. . . . $199.95 
DMS200 2000n 3-Bunsa S«r MogM $49.95 

2000PI 3-8UBOO, Ser Moum^-- __ 

DMS200S wto» Dr HALO sathwrs . . . $59.95 

Rmntagon 
SymtMtnmt Inc. 

Security 
Access Card 

forlBMPC/XT/ATand 
Compeabfe Computere 

■ ThsSACI isanaccMsconlrMcardtfwIorMnbunautoar. 
utd accsM 10 your computer through user pe e awcrde 
- Protects your computer egemst Intrusion ertd corrupnw 
attempts ■ Diskette locking capability * Allows up to 1 0 
programmable passwords • Menu-driven • Becomes trans- 
parent to machine (unctions once paMword is entered 
• Manual included • One-'toar warranty 

SAC1 Security Access Card $149.95 

Intel Inboard 386/PC and SALEf 
Above 
Board 
PLUS 

Inboard 386 
only ■ Upgrade 
your XTtoa 36(i 
tor less than S900 00 - Expand to 2 megabytes • 80387- 16 
math co-proceesor capability • Uses oitiy a single atoi • 6- 
'toarVtorranty 

IB1200 Inboard 386/PCw/ 1MB RAM $899.95 
MB4320 Above Board 286 PLUS . . . . $429.95 

withSt2KRAM 

MB4420 Above Board 286 E1.US mulH- $529.95 

hmction board with S12K RAM 

2400/1200/300 Modems 

Datatronics 

■ Hayes command compM- 
tole • BeN t03/2i2Acom- 
petrbie • Auto-dial/auto- 
snswer * FCC approved 
t'Msar warranty • Indudas 
MexiMite Communication 
Soltwere (except t200P) 

1200P 1200400 Baud ftocaelSiM Modem... $99.95 

1200H 1 200400 BeudintomM Modem. SM.9S 

2400H 2400/1200400 man^ Modem. ... S129.95 

1200 c 1200400 Baud Calsmal Modem $99.95 

2400C 2400/1200400 Extomal Modem S1 59.95 

Star MuKi-Pont Dot Matrix Printer 


1 Courier. 
SanaenI, Orator. I , 
arid 2, condensed 
nca. Elite and ' 
Hake in all modes 



NX1000 $199.95 

RAM, V20 & Intel Math Coprocessors 

‘4164.1M 65.536x1 (ISOnsI K.M 

*41266-100 262.144x1 <t00ns) $12.49 

*41256-120 262.144x1 |120ns) S11.0S 

*41266-150 262.144x1 (ISOns) $11.49 

1*070106-5 (5MHz) V20 Clup (Replaces 8088) . . . $7.48 
UP070t06-8 (8MHr) V70 CNp 

(Replaces 8088 or 8088-2) $8.4$ 

8067.2 Math Coproceteor PC/)(T end 

Compeables (SMHx) $1M.9S 

80287-10 Math Coprocesaor AT ertd 

Compaobias iiOMHz) $279.95 

90St7.ta Math Coprocesaor 386 <t6MHr)... $439.95 
90367.20 Math CoprocesMr 386 l?0MHz) . . . $689.96 
‘StlOOOR.tO 1.046.576x1 (100ns) $39.95 


mpati 

ltd util 


Enhanced Keyboard with Calculator 


WHh Solar Calculator! 

U l iWTl 



JE2016 (only): * Solar powered 
calculator offers ease and 
corivenience of use * lOf-key 
■ Enhanced keyboard layouf 

• Tactile touch kayswitches * 12 
function keys * flluminated LED 
indicators for Num Lock, Caps 
Lock and Scroll Lock * Separate 
cursor pad * Low profile design 

• Switchable between PC/XT or AT «,«..« 

JE20ia Pictured 

JE201 6 Enhanced PC/XT/AT Keyboard with Calcutator NEW! . $79.95 

JE1016 Enhanced 101-Key PC/XT/AT Keyboard $69.95 

JE101 5 Standard 84-Key PC/XT/AT (AT layout) Keyboard $59.95 

IBM COMPATIBLE DISPLAY MONITORS 
12" Amber Monochrome — 

TTL Input High Resolution (PC/XT/AT) 

AMBER $99.95 

14" RGB Color — CGA Compatible 
Amber/Green/Color Switchable, 640 t 
200 Resolution (PC/XT/AT) 

CTX2410 $279S5 

1 4" EGA Color - EGAAi^GACompat. 720 )( 350 Max. Resolution (PC/XT/AT) 

TM5154 $399.95 

QC1478 - 14‘ VGA Monitor $449.95 

TM5155 - 14" Multiscan Color $5 4 9 . 95 $499.95 



EQA/VQA MONITOR AND CARD SPECIALS 


14" EGA Monitor and EGA Card • EQA compatible. 720 x 350 Max 
Resolution - displays up to 1 6 colors (PC/XT/AT) 

JE1059 SAVE $40.001 $519.95 

14" VGA Monitor and VGA Card - QC1478 VGA Monitor and Orctitd 
VGA Card IPC/XTMTl 

JE2055 aAVe$70.0mFRE£RIX¥BADemlL .... $649.95 


JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


. . . MCA, CGA, 

Graphic £CM 
Display VG4, 
Cards 



JE1050 

JE10S0 

Mono Graphics Card w/Printer ft>n (PC/XT/AT). . . 

. . $59.95 

JE1052 

Color Graphics Card w/Pnnter ftirt (PC/XT/AT). . . 

. . . $49.95 

JE1055 

EGA Card w/256K Video RAM (PC/XT/AT) 

.$159.95 

GC1500 

Orchid 8-Bit VGA C^ard W/256K Video RAM 

. $269.95 

GC1501 

Orchid 8/16-84 VCaA Card W/2S6K Video RAM. . . . 

. . $349.95 

JE1071 

MuW I/O with Drive Controller 

and Mono Graohics (PC/XT) 

. $119.95 

Multifunction, I/O and Expansion Cards 

I/O Card with Serial, Game. Parallel Printer ^ 

JE1060 Port and Real Time Clock (PC/XT) $59.95 

JE1061 

RS232 Serial Hall Card (PC/XT) 

. . $29.95 

JE1062 

nS232 Serial Halt Card (AT) 

. . . $34.95 

JE1065 

I/O Card with Serial. Game and 

Parallel Printer Rxt (AT) 

. . . $59.95 

JE1081 

2MB ot expanded or extended memory 
(zero-K on-board) (AT) 

. . $119.95 

JE1082 

3MB ot expanded or extended memory, parallel printer 

port, serial port and game port -- 

(zero-K on-boardi (AT) 8169.95 $149.95 

Floppy and Hard Disk Controller Cards 

JE1 041 20/40MB Hard Disk Controller Card (PC/XT) $79.95 

JE1043 

360K/720K/1.2MB/1.44MB Floppy Disk Ck>nt (PC/XT/AT) $49.95 

JE1044 

360K Roppy/Hard Disk Controller Card (PC/XT). . . 

..$129.95 

JE1045 

360K/720K/1 .2M8/1 .44MB Roppy/Hard Disk 
Controller Card (AT) 

. . $149.95 


IBM PC f XT and AT Computer KHs also availabiml 



A/XEGA and VGA 
Paint Software 

Feshires • Poo-W menus 

■ Zoom image wirtdows 

■ Image kbrery • Color maang | 
capability • Texl editing mih 
9 to 72 poeit ar>d 34 contom- 
porery toots ■ Une smoothing < 
captbikty- Capture capebUty 
• Mouae or keyboard opera- 
son* PnMcapebiitytoraimoel 
any dot-malnx. color, or laser 
prmier • Skde show capebiMy 

EQAP EGAf^int Program $69.95 $79.95 
VGAP VGA Paini Program $119.95 

Kyocera 3.5" 

20 and 30MB 
Hard Disk Drives 

tor IBM PC/XT/AT 

- Includes universal ASySifiit 
inounnng hardware 
and intUflabon kit 

KC20B 36-20M80rM«OrUy..6e49:e5 $219.95 
KC30B 3 5 30M6 Onve omy • . $ 900.0 5 $239.95 



(^Seagate 



87236X7 ^ured 

ST22$ 20M8 Drtve only (RC/XT/AT] $224.95 

ST22SXT TOMB W/Contfolw (PC/XT) $289.9$ 

Sr225AT 20M8 w/Controler (AT) $3^.95 

ST238 30Ma Drive only (PC/XT/AT) $249.95 

ST238XT 30MB W/Controaw (PC/XT) $299.95 

ST238AT 30MB mfCcntrcSw (AT) $389.95 

Sr2S1 AOMB Drive only (PC/XT/AT) $379.95 

ST251XT AOMB w/Cont Card (PC/XT) $419.95 

ST2S1AT AOMB n/Cordroier Card (AT) $489.95 

ST2S1-1 AOMB rto«2Sms (Drive onty). . . . $4^.95 

ST277 eOHB Drive only (PC/XT/AT) $449.9$ 

ST277XT 60MB w/CorrtroRar (PC/XT) $499.95 

ST277AT 60MB w/Controller Card (AT) $589.95 

30MB Hard Disk Card 

lorlBMPCOCT 



40MB Tape Back-Up 

lor IBM PC7XT/AT 

DJ10 40MB Tape Back-Up and Tape $349.95 

TB40 40MB Tape C«Vtdge. $24.95 

PC/XT/AT Compatible 
Disk Drives 



$129.95 

Jameco 5.25" PCflCT ^ 

and AT Compatible 
Disk Drives 

<• 


JClOa? (Pictured) 

JE1 020 360K Bladi BzL (PC/XT/AT) . . . $89.95 
JE1021 360K Beige BsL DCCTT/AT) . . . $89.95 
JE1022 1.2MB Beige Bxl. (PC/XT/AT) . . $99.95 


J 


$20 Minimum Order 


US. Funds Only 

Shipping: Add 5% plus $1.50 Insurance 

(May ygry according to waigh t ) 

California Residents: 

Add 6%. or 7% 

Sales lax 

lEM ia a rgg le terad tradamark 
of kitam a Wonal Businese Machinas 

24 HOUR ORDER HOTLINE (418) 592-8097 • The Following Phone Lines Are Ayallable Front 7AM-5PM RS.T: 

• Customvf s«fvic« (415) 592-8121 • Technical Assistance (415) 592-9990 • Credit Department (415) 592-9983 • All 01h«r Inquiries (415) 592-7108 


ameco 


ELECTRONICS 


Prices Subject to Change 

'ORAM'i Sub i ac t to Fraquairt Prica Changee 

Send $2.00 Postage for a 
FREE 1989 CATALOG 
FAX Numbers: 415-592-2503 
or 415-595-2664 


1355 Shoreway Road, BelmonL California 94002 ® ^ 96^ Jameco Electronics Telex: 1 76043 
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CLEARANCE SALE 


If you’re missing any issues of PC Magazine 




Order now— and you’ll SAVE $2.00 per issue. 
That’s like getting 1 ISSUE FREE for every 3 
issues you buy ! 

Simply select from the issues listed, fill out 
the coupon below and send it in with your 
payment. 

The following issues 
are on sale: 


ORDER NOW- 
WHILE THEY 
LAST! 


1987 

December 22 
Decembers 
November 24 
November 10 
October 27 
October 13 
September 29 
August 
July 
June 23 
May 26 
May 12 
April 28 
April 14 
March 31 
March 10 
February 24 
February 10 
January 27 


1986 

December 23 
Decembers 
October 28 
October 14 
September 30 
September 16 
June 24 
June 10 
May 27 
May 13 
April 29 
March 25 
February 25 
February 11 
January 28 
January 14 


FOR OTHER AVAILABLE 
ISSUES CALL: 

1 - 609 - 354-4975 






COMPUTER DISCOUNT WAREHOUSE 


SAMSUNG 





t-MO iTTm MHz. MK, t Ml. BrtHi CSi 
DOS U bkiMatf bvtad 

s-33o.iFtowr^ nziM 

S-330. 20 Meg ....97ilSmU2 
t-SM AT Cen^etiW* VS Mb. I SUM, 
tiIVK. blAIn EGA. DOS U EM. KlflMO 

s-HQ. t.2M Fiopn ttmn 

S-SSO. 20 Me^Meg . .imiVIOlitt 
3K » MHz. I StOb. 1 Mu. U 4 

S-OOOT 1257111 

S^. 41 MhM Mn ..29IQ11/32nJ0 
$•000. 41 Mh (21^ »0Qj0 



WHY PAY 
RETAIL? 

N<^Ktd^ SeUs 
for Loss 

CALL FOR LOWEST CUSTOM QUOTES 


ATbT The right choice 

0300 WGS ttOO^ 

8312 W9S IMail 

8301 W6S SIVT.Tt 

MOM83 4MftM 

MoMOA OMaTO 

Model 75 

AH W6S ktaiwi Como' iitth ib^boM 

EPSON 

DFXSOOO 
Exm 
FXBSO 




HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 




MOlOO SUIOiTI MDL 300 ....$2005.40 

MOL 120 2200A5 MDl 340 3f70JS 

MOL 140 2040J6 MDL 390 660M0 

MOL 170 2000JI CALL RM NEW MOOCLS 

^Anj 

6300 WGS ....$006.42 Model 63 ....$4006J5 

6312 WGS 104&12 Model 64 500a70 

6386 WGS 3107.71 Model 75 S02IL36 

ZBMPS2 

MOL 30 20 Mn $106117 Ma SOZ, 60 Meg..NEW 
MOL OOi 40 Mei 3M01S MOL 70 60 Meg . . . . n2 
MDl 00 70 Meg .360730 lOL TO 121 Meg .MOOas 
MOL 60 111 Meg 660OJ0 MDL n 40 Meg .44I7J7 
liOlPS3QZ86...tMaM liOL 60 n Meg .533030 
M0L^»Meg.2MJI MOL 80 315 Meg 2710.71 
MOL PSraOiM OWE 


286. Mdl 1 $17nJ6 aeiZOE. 1( 

281 40 Meg.... 2456.20 Wt.lMI 

..2ni.20iHrMil 


iMea..$AK 

inis«.2o 


..3m40 


386. Mdl 60. 

3K Mdl 130. 

Mdl 20 

386i2SWfi. Md 110 

3012SWe.Md300 MtlJI 
386-20E. 40 Meg ..$AVE 
LASER 
XTIdriw ....$03111 
XT w/20 Meg . .K12I 


Port. II. Mdl 2... Horn 
Port. II, Mdl 4... 271700 
Port. IN, Mdl 20 .3N6J5 
Port III. Mdl 40 .401135 
Port. 386 Mdl 40 542124 
Port. 386 Mdl 100.500171 
TVRBO 

XTw/40Meg .$1024.74 
XTw/7DMeo ..t303Je 


EPSON 

OFX5000 CALL UMOO Aa 

EM COW" LQ850 iPSON 

FXS50 FOR BEST LiWOl MODELS 

FX10S0 PRICE LOIOSO BEAOV 

LX800 EVER LQ2Sfll TO SHIP 

aceViMS by Kodak 
150P/300 $31117/47117 

IBM 

Pro Printer II . . $42«J6 Oulckwriter III . 129102 

NEC 

^2200... $30|J5 5200 $532.25 

3550 IKsi 5300 00147 

P960DU. $1007.71 8650 uSS^ 

OKIDATA 

ML 1^ $232S0 ML 390 $47100 

LASEftINE 6 .120100 ML 391 140.40 

ML 320 34183 ML 313 MISS 

ML 321 47120 ML 393 Color .106710 

PANASONIC 

IMM $17101 1180 $10116 

1124 iiiSi 1191 24112 

1CB2i 20120 1592 433.44 

15K 48145 3131 20132 

3151 44lS 1524 57110 

MMI 2TM6 CALL FOR ACCESSOKES 

•citizen 

1200 $10156 MSPSO $57100 

MSP40 20110 Premiere 35 ... . 577.17 

MSPSO 352.10 CAU FOR ACCESSOMES 


SANTA CURA Diskless Workstation . . . .$64140 
SOFTWARE ft starter KITS 

Entry-level 286 Starter Kit. 4 Users $40100 

EntriH^ 286 Starter Kit. 6 Users 10100 

N^LL 286 Software V. 2.12 107134 

NOVELL SR Netware Level II V2.1 248160 

INTERFACE CARDS 

3COM ETHERLINK $417.20 

ARCNET PC120 LANboard PS2 53141 

ARCNET PC120 LANBoard 17127 

ARCNET PC220 UNBoard 10150 

ETHERNET Interface Connector 320JI 

ETHERNET Plus Board (for 286) 00171 

G-NET Interface Card w/cable 20152 

TIARA 110 Lan Board 14110 

WESTERN DICnAL Etherrtet Cards 24110 

ACCESSORIES 

> ARCNET Passive Hub $7410 

ARCNET Active Hub 30110 

Ethernet Terminators 3150 

TIARA Active Hub 37210 

Novell trelned and enOiertzed ealee Md eeppeH- 


WORDPERFECT 5.0 5V4/3W . . . .$21100 / 22111 

dBase IIU / dBase IV 424J0/ 47110 

LOTUS 1-2-3 5V4/3’r> 30100 / 327J0 

BORLAND QUARRO 14152 

MERIDIAN Carbon Copy 11137 

Ventura Software Vet^ 2.0 47100 

COW*** color /mono cards w/p ... .OlUI/aiOO 
HERCULES color/mono cards w/p 14114/ 17104 

ATST Monochrome Monitor 10140 

AMOEK 41M/ 1200 MIM/ 17171 

COMPAQ Mono/ VQA Mine 10110/ 20100 

IBM PS2 8503 2016 

NEC" 

P6S 

PACKARD BELL Green or Amber 


C Monograph 1217.25 

5 MAX Tx/MAX 10 13140 / 25120 


^F3T^Al;W6:r-1J!iri 


IBM PS2 8512/ 0613 

....$43140 / 6^ 

S/WSUNO RSO CwiP . . . 

24100 

TAXAN 720 

29060 

MAGNACIX 8762 

29106 


WVSE 50, Amber or Green $37140 

WYSE 60 Amber or Green 29110 

WYSF 85 / 30 Aiw6». 399.20/20130 


mCKAHOKlI 


AHeoro24 . 


ALPS 


. .SftHSO 




■i'M'iTTg 

■".11 Plus . 


:nnzs!s:3 


Pe286 10 MHz $124136 

Pt2M. tlMHl 134136 

PB286 W/20 Meg 157158 

P82e6 w/40 Meg 1724.10 

Pe306 1O14J0 

WYSE 

MOL 2106 $939.50 MOL 2214 ... . $192130 

MDL 2112 1422.20 MDL 3216 209105 


DRIVES, TAPES ft CAROS 


FLOPPIES, DRIVES ft TAPES 

Vi he^ floppy dm« $9100 

MINI^BE ^40 Mm 29114/452 15 

MINISCRIBE 30 Meg 1/2 height w/RLL .. .34195 
MINISCRIBE 30e&'iO6S 71110/51157 

GENOA 60 Meg nt. tape/nl. MH - -73430/ 11110 

GENOA 150 Mm nl tape 107185 

IOMEGA 20-^20 External 5V4 179173 

IOMEGA B220X 111140 

IRWIN 20 M/40 M IMwiiM Ape. . .39110/531 20 

MOUNTAIN 4440 \n\ Ittl 36180/567.75 

WUNTAIN 150M Filesafe 114462 

PLUS Passport 20 47110 

PLUS Pass^rl 40 59160 

PLUS 20 4 40 System Kit 48175 

PLUS PS2 MC System Kit 58156 

PRIAM 40 Meg/M Alei 66965/ 749 95 

PRIAM 136 Met/m Mm 1472 40n640Ja 
SEAOAH 26 Met 1/2 hAm tart drive 26154 

SEAGATE 30 Meg 1/2 height w/RLL 29172 

SEAGATE 40 Meg 1/2 height 38150 

SEAGATE 4096 ^ Meg hard disk 59195 

SYSGEN 5V4 Ell Floppy 22125 

.1.1.1 : iVj 

PLUS DEVELOPMENT 20 Meo K6155 

PIU6 DEVELOPMENT 40 Me| 749A0 

WESTERN DIGITAL 30 Meg 41130 


H-P Laser Jet Alodel 2 $170140 

H-P Laser Jet IIO 2995J6 

H-P OWM IfUO 

NEC LC^ 319860 

PANASONIC Laser isn36 

8067-2 / 0007-3 $14190/112.20 

80287-6 / -1/ -10 15430/ 21156/ Z612S 

80387-16/ I03I7-20 39169 / 46115 

80367-25/ 60367-$X 56192/37112 

80C86-A 


1023 $313838 1043 $8477.1$ 

1042 753196 1044 091560 


12l2tSl . 
12x17... 


~mm 

us 36x48 $210133 

136 4 Button Cursor^lOO 


KSDOIO 

0XY-665....$mi7f DPX-2000 . .$3404.12 
OXY-990 ....148762 DPX-3300 .. .400152 


12x12. 


tUMMAtKETCN' 

..$37130 12x16. 


..$03230 


HP744GA 

HP7475A ....141764 

HF7550 292180 

HP7S7D ..LOWEST PUCE 
HF7576-EXL 


INCTRUMEHTS 

HI DMP-52/52MP 
HI OMP-S6A 
HI OMP-61 
HI DMP-62 


HP SCANJET ...S/WE ,, 


SHARP FO-300 . 122110 TOSHIBA 3010 . . 122144 


r 5251-11 Plus $59199 

EVEREX 1200B/24MO 10190/19180 

EVEREX 2400 Ext/ 2400 PS/2 ... . 19180 / 20146 

IRMA 3Z7B/79 6W.17 

MEGAHEFfTZ 24008 22129 

PACKARD BELL 2400 HI 2400 Ext . .11066/ 19122 

Hayes 

HAYES 1200. . .$28169 24006 $37165 

12006 20120 2400PS2 39115 

2400 42469 

ikitabotlcs 

Cotfier 1200. . .$17199 1290 Edenal .$12110 

Courier 2400... 29060 24006 19170 

12006 10145 1000 HH 10120 

ItyHfc/ 

1200 Int $19430 2400 Hit $29110 

.1200 Plus 22830 2400 Ext 38144 

PERMA POWER 6 Outlet Surge Supp $3140 

TRIPPUTB 

OC-480 $30170 4 outlet $4125 

BC-1200 60635 LC-1200 16105 

eC-2000 117960 LC-1800 19660 

DATASHIELD 

SOOWbtl $50066 SSTDOf- $85180 

800 wan 63430 1200 wan 9917S 

S100 8150 6 OuOet Surge... 2766 

AD Switching Box (par. or seriaO $3195 

lAIF 5 Pita of 10 DSmi wtcm 3100 

KENSINGTON AAastefpiece 9199 

KENSINGTON Atetapiece Plus 12140 

KEYTRONICS 5151 l§M or /OST 14195 

KEYTMMICS 191 9766 

Prlnar Cable (IBM to CMtronics) 6 ft 1199 

XT PWMT Supply 150 WM 6969 


VQA ft EGA PRODUCTS 


VQA ft EQA MONITORS 

COMPAQ VGA monitor 

WGHMJH 943EGA/9CM002 ....30560/37232 

MITSUBISHI 1410 30150 

MITSUBISHI Diamond Scan 622.20 

NEC Multisync ll/PLUl S017I/I0110 

NEC MiNwm XL 19 Inch 20IM9 

PACKARD BELL 8541 VGA 31121 

PACKARD BELL 6524 Enhanced VGA . . . .30196 
PACKARD BELL 8526 Multisync 47760 

POI UNrwyiw 62133 

SONY Multiscan 1303/1302 51165/54125 

TWAN 77D *im INOTOCX 


ZENITH Z-14li 


VQA DISPLAY CARDS 

ATI VGA VIP 

$28124 

GENOA 5200 / 6300 

S3035/2M.20 

M/IGN/WQXVGA 

247.10 

MULTISYNC 2A 

S1S3I 

MULTISYNC 30 

NEW MODEL 

RENAISSANCE RVGA 

21106 

PARADISE VGA 

21760 

VIDEO-7 VQA 

2nis 


EQA DISPLAY CARDS 

VIDEO 7 Fast Write $372.15 

VIDEO 7 VRAM VGA 4S12S 

GENOA Super EGA Hi-Res 800 x 600 . . . .23140 

NEC MVA 1024 RffllW 

PARADISE Auto Switch EGA 480 1716S 

VIDEO 7 Vega OMun 24174 

CAD MONITORS ft CARDS 

MITSUBISHI S905. 19 inch $232060 

HITACHI 4119. 19 inch 231035 

CONTROL SYSTEMS ARTIST MIO 1779 20 

SIGMA Laserview 1764.18 

VERMONT Cobra 29n.75 

METHEUS 1104 96530 


LOGITECH HIRez $9195 

LOGITECH C7/9ue 8195/ 19906 

LOGITECH Logimouse C7 w/pubitsher ...12435 
MICROSOFT Mouse (Bus Version) ... 

MiCROSOn Mmm (Sdrial VanlM) 

MOUSE SYSTEMS (Serial Version) . . . 

wjfsion) .... 


10134 
.117 25 

.9936 

100.77 

5170 


MOST ORDERS SHIPPED 
WITHIN 48 HOURS. 


HIGH VOLUME BIDS INVITED 

2840 Maria Avenue. Northbrook. IL 60062 FAX4.BID (312) 29M737 


If you find a better price 
call us before you buy. 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE^' 

Open terms available to approved credit 


NOW! 


SPECIAL EXTENDED HOURS 
Satas 7 30-7 30 CST Mon -Ff 
9 00-3 30 CST Sat 

Tech Support 9 00-5 00 CST Mon-Fn 


oirivhe* Snesavg an« heiMe M» 
' tMH (MAI aoo B niw«Mi m 
a oneti ■Me Pa ncAiru i» caao A 


CHARTER MEMBER 


( 800 ) 233-4426 

^ W W MARKETING COUNCIL 


hi »Mci • ■nao'ig M 
a er MSari AIM M-i I 

IhB At rw elliruM Ml 
areCOUPU 


In Illinois 

(312) 498-1426 


( 312 ! 


FAX 

291-1737 


d tfe OvscA Mei iatr ^ assooecorv'^ 

MEMBER gg^g 












HARDWARE 

— COMPUTERS 

PRINTERS - 


AST Premium 

CALL Alps Allegro 24 

359 

Citizen MaiB/i2 

CALL Epson U(800 

185 

EverexStep 

CALL Epson FX/LO/OXT 

CALL 

Mitsubishi 

CALL NEC P5200 

535 

NEC MuRtspeed 

CALL NEC LC890 Loser 

CAL 

Somsuna)a/AT/386 

CALL R3nasonic 10911 

195 

Sharp Laptops 

CALL PonasonlcAji Models 

CALL 


QMS PS810 Loser 

CALL 

DRiVES/TAPE OystolPrlnt WP 

UKtVCO/ t«rc xercaAOTOeolof 

1049 

MfffBcnbe Doves 

(^L OTHER HARDWARE 

Rom Orves 

CALL Murofo 1200 

689 

Bernoulli Box II 

CALL Ponolax UF165 

1049 

ArchiveKLAOMBTope 

339 Shop FO 550 

1550 

Everex 60Me Tope 

CALL Ponosonic Fox Boord 

659 

Gomptale FAX 9600 

449 


Logitech Sconman 

195 




Panasonic Ftix Booro 

659 Roctcol Modems 

CALL 

Pofodise Plus 

285 Ootocopv 730 

1099 

Designer VGA 

295 Hitxhi F^umo Ro 

459 

EGAWondtf »)0 

235 kuftd Digitizers 

CALL 

Super EGA Hi l?es 

179 SunrnosKetch Plus 

3/9 

V-RAMVGA 

499 Rslond 0XY680A 

949 

Bheicora Plus 

239 Sweet P600 

6/9 

TOPS fkjshcoro 

153 AmdeK Snort Scon 

559 

ASTRomCofds 

CALL Diamond Scon 14 

509 

AST 5251/11 

CALL GoldSlor 1420 EGA 

349 

APowBoora 286 

379 Princeton Ultrosync . 

499 

Mach20Tu(tx) 319 Genus Rus 420 

1099 

- ACCOUNTING SPREADSHEHS - 

AaPocBPi 

249 FfomeworKIII 

CALL 

BeOtord int Aoxxjnnng 

149 Lotus/Symphorry 

CALL 

Doc EZ Accounting 

59 Microson Excel 

325 

New Views 

CALL Ouottro 

155 

Open Systems 

CALL Smart SW System . 

449 

Timeskps in 

1 1 5 Superede 5 

309 

Tax Preparer 

WORD PROCESSING 

DATABASE 

AMI 

93 

AOinnced Revelation 

469 Mcrosotl Word 5 

CALL 

Ask Sem 

175 MutiimoieAdvontoge 1 

259 

Dotoeose 

CALL PFS Rest Choice V3 

B9 

dBoselV 

CALL Righiwnte 

50 

06)0. Diamond 

115 Sprint 

129 

fox 8ose + 

205 Word Petted 50 

230 

Lotus Agendo 

249 Wordsta Ro 5 

239 

Porodox 20 

Q&A 

429 )(Ywrte III + 

[99 UTILITIES - 

1“ action 

209 

Ropid Rie 

415 

GRAPHICS 

Microson CCcxnpiie 

289 

B/tine 

165 Quick Bosic/C 

64 

Poge Maker 30 

CALL Turtc Rjscol/C 

95 

PfS Fird Publisher 2 

73 Desqview 2 0 

/5 

RibltSh tl 

119 Windows 

64 

Auto Sketch 

52 Windows Devel Kit 

319 

Oraitx UtTO 

. 205 DesKlriK 2 

99 

Design Cod or 30 

159 Lopiink 

75 

Da9aph/2000 

225 Norton Utilities Adv 

78 

Dow Aiplouse 

279 PC Tools Deluxe 

43 

E6AR3intV2005 

67 SideKicK Rus 

129 

Reelonce Rus 

309 Xtree Ro 

68 

Genenc Cad Level 3 

105 Who-Whot-When 

119 

Horverd Graphics 

275 Word Perted Ofiee 

249 

Show Partner FX 

. 225 Mdheod 

209 

Genus Mouse/Dr Halo 

59 Stotgepnes 

585 

Felix 

99 Hofvoid PfO] Mngr 3 

385 

McrosoTt Mouse 

103 Time Line 3 

.3.35 

800 - 662-2686 orders only 

torCa. Orders, Tech Support. 415-255-2230 

Call or Write for Free Catalog 


PAYMENT: viso, MosterCord, Co$nier'8.Checks. Per- 
sonal Checks with hold. Qualltied P.O.'s. CA orders 


odd sales tax SOFTWARE shipping- ups ground-2% 

of order, SS min UPS Biue-3% of order. $7 min 
hardware — Call for chorges DEFECTS: Replaced or 
repoired of our option. RETURNS; Sublect to restock 
fee 

Ail Products New with full worronties. 

Pnce & avoilabiUty subfect to change without rtotlce 
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Fereofiel Syelem/2 

' IBM MODEL 80 

• 70 mb Hard Drive fivlOAKl 

• 2 mb RAM ^4099 

IBM MODEL 50Z 

• 30 mb Herd Ortve 

• 1 mb RAM #9 

IBM MODEL 50 

• 20 mb Hard Ortve i 9 | 

IBM MODEL 30 286 

:^'^!n;.rd Drive $18491 


• 10 MHz • »40 k RAM 

• Epson Keyboard 

LOW PRICE 

EPSON EQUITY 11 + 

• 040 k RAM • 80286 • 12 MHz 

• Keyboard • 1.2 mb Dr — 

EPSON EQUITY III + ^^ 

• 80286 • 12 MHz '^BI 

• 640 k RAM • 1 .2 mb Dr 

• Keyboard • Par/Serlel 

• Epson DOS/BASIC 

IN STOCK 

M.t.M J.Tf 

rcOMPAQ 386-25 

• eo mb H.D. 

• 1 mb RAM 

COMPAQ 386-20E 

« 80 mb H.D. 

> 1 mb RAM 

COMPAQ 286-12 


5995 

4995 

1595 




ecmtiTW $rmm-jvtr MBO $onw*M 

• 80266 • 30 mb • 10 MHz 4 BAB 

• Monitor 1 090 

LEADING EDGE D 

• 512 k RAM • 360 k Drive 

• Par/Sertal Porte RBAA I 

• Monitor > 20 mb SEAGATE H.O. ^099 L 




pmcA 

• 80386/16 MHz • 1 mb RAM 

• 1.2 mb Drive 6 4 9AB 

• Roppy/Herd • Controller >99 

FOUNTAIN AT 286 - I 

countrt trtrm-Mrr uo BOfTJum i 

• 1.2 mb Drive • 512 k RAM 

• 40 mb H.D. 

• 6/10 MHz • Mono Monitor tt 4 090 

• Mono Card • Keyboard I 099 

FOUNTAIN 88 

eetiPtMn trsnu-jutr ADO $errw*m 'T'TURio < 

• (1) 360 k Drive • 8 Sloti 

• Keyboard • Mono Monitor A*>/*rv 

• 640 k RAM 

• 20 mb Hard Disk 


$889 


ODDS & ENDS 


rCOMPAQ PORT 386.5299 PORTABLE 386 , 2995^ 

DATAVUE SPARK EL w/MODEM 1195 

SHARP 4502 899 SHARP 4521 1895 

TOSHIBA 5100.. . . 4499 TOSHIBA 120(V20... 2089 
TOSHIBA i\mi ... 2749 TOSHIBA T 1000 749 

ZENITH 184 (2) Dtrrt 1494 ZENITH 184 20 mb 1995 

BIQMOUTH 

• Voice Mali System • Auto Dial 

• Digital Voice Recording 6 ^ OO 

• Smart Answering Machine I 99 

HAND SCANNER 


H.P. LASER JET l|41649 


800-223-6312 

1265 Broadway I32na St.) 

NVC 10001 212-725-1234 

CONS AFFAIRS NO 800206 SECOND HAND NO 3lfl78 Add 
SW F(x M«il Order SSSS Minimum Shippirig We Are Not 
Responsible lor TypogrepfiiceJ Errot This Ad Supersedes All 
Previous Ads Some Computers Require Assembly At An Ad- 
ditional Cfiarge EXPIWS yi4A9 
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New, Lowest Prices! 


Feature Packed 

Turbo 286 

$899! 





Try our most 
popular machine 

for 30 days with- ^ 

out risk! Intel 
80286-10 micro- 
processor switch- 

able lOMHz to 6MHz, math coprocessor sup- 
port. full 640K RAM. hard disk controller, 
1.2Mbyte drive, full size metal case with six 16 
bit and two 8 bit expansion slots. Also includes 
a 200W power supply and high resolution 
mono graphics adapter, parallel printer output, 
realtime lithium clock, and ''AT'* style keyboard. 
FCC approved. Full year warranty! (Shown 
with optional monitor.) 

386 Tower $1,999 

20MHz Intel 80386-20 
microprocessor and 
1Mbyte of 70ns RAM 
with 80387 and Weitek 
support. 1.2 Mbyte drive, 
floppy/hard drive con- 
troller, two serial and a 
parallel port, five half- 
neight drive slots. Five 
16bit, one 8 bit, and two 
32 bit expansion slots. 
Includes 101 key key- 
board and hi-res mono 
adapter. FCC approved. 
Full year warranty, 30 
day free trial! 

Turbo XT $649 

OurworkhorseTENEXTurbo PC/XT: inametal 
"AT' style case, runs at lOMHz, switchable to 
4.77MHz. full 640K RAM. eight 8 bit expansion 
slots, and math coprocessor support. Includes 
360K drive, and "A'T* style keyboard. FCC ap- 
proved. Full year warranty, 30 day fi^ trial! 

/nsfa//ofjon FREE with any system above/ 

Hard & Floppy Drives 

360K 5.25' Floppy Drive $89.95 

720K 3.5' Floppy Drive $99.95 

1.44Mbyte 3.5' Floppy Drive $99.95 

1 .2Mbyte 5.25' Floppy Drive $99.95 

Seagate ST225 20Mb^e * WD Controller (XT) $229.95 
Miniscribe 8438 30Mbyte * WD Contr. (XT) .. $299.95 

Miniscribe 3650 40Mbyte 61ma $319.95 

Miniscribe 3053 43Mbyte 2Sm8 $439.95 

Miniscribe 6085 71 Mbyte 28ms $559.95 

Sensational Printers 

StarNX-lOOO $164.95 • Star NX-2400 $299.95 

Panasonic KX-Pl091i il. 192 cps. 9". 2 year .... $189.95 
Panasonic iO(-Pl092i. 240 cps. 9', 2 year .......$329.95 

Panasonic KX'P1124, 24 pin. 10'. 2 year $354.95 

Panasonic KX-P150S 240 cps. 16.5', 2 year ....$449.95 
Panasonic Laser Partner (HP compatible] ....$1,799.95 

Terrific Displays 

Magnavox VGA w/ VGA Graphic Board $629.90 

Magnavox EGA w/ EGA Graphic Board SSOS-OO 

Magnavox CGA w/ CGA Print/Gniphic Board $327.90 
Magnavox Amber w/ Printer/Crapmc Board .. $139.90 
Hi Res Amber Hyundai (Blue Chip) SALE $79.95 

Amazing Modems 

1200 Interna) Auto Dial/Ans. Software. 2 yeer .$49.95 
2400 Intenia) Auto Dial/Ans, Software. 2 year . $69.95 


Use Visa. MC at no charge; Prices and Specifications 
May Change; Shipping &■ Handling 3% Cont. US. 
Coll Today for Your FREE ('dialog! 


TENEX 


Computer Express 

Excellence in Computer Sales Since 1982 

P.O. Box 6578. South Bend. IN 46660 219-259-7051 


Toll Free 1 ’800-348-2778 

FAX (219) 255-1778 P2C 
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PRODUCT CATEGORIES 


HARDWARE 


MISCELLANEOUS 


ADD-ON-BOARDS. .409 

CD-ROM 409 

CABLES 409 

COMMUNICATIONS 409 

410 

COMPUTER 
SYSTEMS 411 

DISKDRIVES 411,412 


DISKETTES 

412 

ACCESSORIES . . . . 

.428 

DATA RECOVERY 


EXPANSION 


BAR 


SERVICES 

.430 

UNITS 412, 

413 

CODING 428, 

,429 

DISK 


PERIPHERALS .... 

.413 



CONVERSION .... 

.430 



BOOKS/CATALOGUES/ 



PLOTTERS 

413 

PUBLICATIONS . . . 

.429 

DISKETTE COPY 


POWER 


COMPUTER 


SERVICE 430, 

431 

SUPPLIES 

.414 

INSURANCE 

.430 

NETWORKING. . . . 

431 

PRINTERS 

414 

DATA BASE 

.431 

SUPPLIES 

.431 

SECURITY 

414 







DATA 


TRAINING/ 




CONVERSION . . . . 

.430 

TUTORIALS 

431 


SOFTWARE 


ACCOUNTING 414 

BUSINESS . . . 414,415 

BUSINESS PROJECT 
MANAGEMENT. . . .415 

BUSINESS TIME 
MANAGEMENT. . . .415 

COMMUNICATIONS 415 

CONSTRUCTION. . .415 

DATA BASE . . .415, 431 

DATA ENTRY . .415, 416 

DESKTOP 

PUBLISHING 416 

EDUCATION 416 

ENGINEERING 416, 417 

ENTERTAINMENT/ 
GAMES 417,418 

FINANCIAL 418 

FLOWCHARTING 418 

GRAPHICS . . . .418, 419 

HEALTH 419 

INVENTORY 419 

MAILING 

PROGRAMS . . .419, 420 


MANUFACTURING 420 

MEDICAL 420 

MUSIC 420, 421 

PREVENTATIVE 
MAINTENANCE . . .421 

PROGRAMMERS 
TOOLS 421 

PUBLIC 

DOMAIN . .421,422, 423 

REAL ESTATE 423 

RELIGION 423 

SAI FS 

MARKETING 423 

SCIENTIFIC 424 

SECURITY . . . .424, 425 
STATISTICS . .425, 426 

SURVEYS 426 

TAXES 426 

UTILITIES . . . .426, 427 
WORD 

PROCESSING . .427, 428 


RATES AND INFORMATION 

PC Mu}iOzme Marketplace is a special ccononiicul section for 
product and service listings. 

Listings are grouped by category and sold by column inches. Sec- 
ond color option available. 

Standard Directory Listings arc also available for a minimum of 4 
issues at $.^75 per issue ($2.'^0() total). 

For additional information call 212-503-5115. 


MARKETPLACE ADVERTISING 
STAFF 

PC Magazine, 3rd floor 
One l*ark Avenue. New York, NY 1(MM6 


Group Sales DirecUtr 
Kathryn J. Cumberlandcr 
Group Sales Manaf’cr 
Daniel L. Rosensweig 
Support Manat’er 
Monica B. Dixon 


Sr. Advertishifi Coordinator 
Linda Annis-Lopez 
Adverti.siiifi Coordinator 
Wanda D. Brown 
Production Director 
Anne Brockinion 
Produi ti<ni Coordinator 
Robert Clark 


ACCOUNT MANAGERS 


Senutr Atviumi Mumiu-r Ktriinvlh Nmii (212) 50.V5I75 

(;kndji( ampbelM2i2)50.V5im wv. FL. VT. NH. (CA IX)WN) 

NY. GA. PA. VA. IX\ OH. AK. W Y. MA , 


Jeanne De Simime (212) 50.V5I56 
TX. MN. Wl. AR. NC. IN. Rl. I)K. SC 
LA. ID. MT. OVERSEAS 


Michael BnM>ks42l2) 5tLV5l25 
MI.(T II.. KY. MR. OR. OK. AL. 
MO. NM. lA 


Jonathan AdeMumi 12I2| 50.V51 17 
Kathleen Morris 12I2» 5«.V5I76 nJ. WA. MI). AZ. CO. NV. MS. KS. 

UT.TN. NIL MI. (CA‘>4(K)n A UP) NI). .SI) (ALI. CANADA! 

I-IKOO) K25-4ADS 
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HARDWARE/ADD-ON-BOARDS 


CD-ROM 




CLoacPTO 

SLQTLESS TIMEKEEPING 


Never enter time and date again. 

II $49.95 Slotless Clock-Calendar 
• Compatible with most computers. 

• Easy to install. 

• Replaceable battery. 

• SO-day money-back guarantee. 
• Great gift idea. 

ToOrder(817) 5404)938 

Or viTite to .Microsvnc 
2107 West Euless Blv 
Euless. Texas 76040 
Please odd S2.S0 for 

OROf Stt ON READER S8IVICS CARD 


d 

shipping & handling 


Every IBM and Apple II computer 
needs a clock. The ClockPro 
keeps perfect time and doesn't 
waste a valuable slot. It's easy to 
install and works on any IBM PC. XT AT. 

Apple lie. //c. ](4- and all compatibles and 
is covered by a full 10 year warranty and 

SO day money back guarantee, .ooK 50 foRSH,w.,No 

TO ORDER: 1 •800-4 58-5448 • VISA & MasterCard accepted 
10670 Treena St.. Suite 10. San Diego. CA 92131 

CIRCLE $S1 ON READER SERVICE CARO 



bigmMuth. 


REAL VOICE Digital Recording 
tor your PC. XT. AT or CompaliM 

♦VOICE MAIL SYSTEM 
♦TELEMARKETING 

■ IntfOunO & Outbound 

♦SMARTEST ANSWER 
MACHINE 

♦AUTODIAL-DATABASE 

♦VOICEPAO'* 

• Votce for your Programs 

♦ PROGRAMMER’S 
TOOLKIT (optional 
’/t card, softwaro. cables. & spamkar 
2 ’269<»*5tAi ^ 

(415) 652-9600 

Taicing Tedwiology. hK. 


ORCLE 553 ON READER SERVICE CARO 


THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory utili 2 - 

ingLIU40speciltcalions Segmented memory 

mapping, split memory addressing 2 mb in 

one slot 8 mb total Spooler. RAM disk auto 

configuration software, manual, warranty all 

included S229 

TELETEK ENTERPRISES. INC 

4600 Pell Drive 

Sacramento. CA 95636 

(916)920-4600 (916) 927-7684 FAX 


CD-ROM 
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BUY HITACHI DRIVCGrr: 
PreomiMMr'i Ubrtry 
Qr^ Ency ci oeid U 


CD-ROM/WORM OUTLET 

tS YOUR DATA SAFE? 

$A VE WfTH THIS FANTASTIC OFFER 

HITACHI A TOSHIBA DISCOUNTED 
BOOKSHELF A CD-ROM DRIVE $725^ 

THE BIBLE LIBRARY I BMn, 21 fldiriiicii 


Phytleton'i Ottk IMtnncv 

FOR ^960 


PucowMM GR0LrEAS.Hc<»AW44llLSClEIC&SUPErtWAP.(X>»^ 
US ATLAS GEOVISION AND MANY MORE* 


CALL ANYTIME 1-800-543-1734 ORDERS ONLY 

716)852-6711 ONE DAY SERVICE CO-O ACCEPTED 


JASON ENTERPRISE 


210 Pine St. Buffelo. N.Y. 14204 
ORCLE 555 ON READER SERVICE CARD 




CABLES 


COMMUNICATIONS 



PUT YOUR PRINTER UP 
TO 300’ AWAY! 

NEW LOMS RANGER'- PRINTER 
EXTENDER AND BUFFER 

• Uses sttndaro 4dMr» pAore caM wD) modulir 
pluQS. up 10 aoc (10 caM included) 

• OphDnal32K(1Spg)or64K(30pg)bulter 

• No power supply needed 

• Worts wrihPCnrTMPPSa parallel 

• GuaranteedcompatMwithalisortware 

• 1-year warranty. 3P<%. money-back guarantee 

LONG RANGER EXTENDER $11995 

LONG RANGER W32K BUFFER $15995 

LONG RANGER W/64K BUFFER $19995 

RANGER 

RANGER TECHNaOGIES, MC. 

2235 FIRST ST . 1119. SIM! VALLEY. CA 93055 

(805) 583-8847 

CIRCLE SS6 ON READER SERVICE CARO 



Companion allows you to 
add an extra keyboard and 
monitor up to 250’ from your 
FK) system unit. 

^ Now available for ^ 
^ VGA and PS/2. ^ 

DEALER PrtOGRAM AVAILABLE 
PRICES START AT $219 00 

CYBEX CORPORATION 
2800 H. Bo6 WellKe Ave 
Huntsvile. AL 3S805 
(209) 9340011 

ORCLE 567 ON READER SERVICE CARD 


PC-Hooker 

Connect any two IBM (x>mpati- 
bles and transfer files back and 
forth at speeds exceeding 1 15,000 
baud, faster with parallel. 


Faster than LapLink 
Easier than Bridge 

• Universal serial cable, 
parallel optional 

• Bi-directional transfers 

• Disk/file mana^emenu eg, 
Dirtree, Sort Find, View 

• Text edit and print facility 

• Chat mode 

• 5 V and 3 16' disks 

• PS/2 ready 

PC-Hooker includes everything 
you need for fast and easy Hie 
transfers for only $79.95. 
PC-Hooker PLUS with Hayes 
modem support is $99.95. Do 
everything in the background 
with PC-Hooker TSR for 
$129.95. For a limited time, get a 
parallel cable FREE with PLUS 
and TSR. 

illUIICil Order today 
CMMAmB 1-600-888-6455 

CIRCLE 550 ON READER SERVICE CARO 


HW/ 

Communications 

continued on the 
following page . . . 
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COMMUNICATIONS 



Invisible Network. 


■ Includes all hardware and software-Nothing I 

extra to buy. I 

• NBT/30 Network Operating System is full- featured , I 

has extensive on-line help, and saves memory. j 

• Filesharing. pnntspooting, file/recordlocking.elec- j 
Ironic mail, menu system, security, network management, 
diskless workstations, diagnostics 

• Also compatible with NETBIOS. IBM PC LAN I 

Program. Novell Netware. 

• 30-day money-back guarantee and one-year warranty. 


“GooiptrtoriMiKe 
uodpr toatf . pltganl 
iniga.Iowpfiet. 
simple catling 
regeirements. and 
tnad eompalitility. " 
-PCIWe* 

"Ttelttvls^le 
Melwoititadani 
good deal.'' 

—PC Magazine 


Compatibility 

Speed 

Wiring 

Price 


Model 200 Model 300 Model 200 A Ethernet 

IBM PC/XT/AT IBMPC/XTAT MicroChannel IBM PC, XT/AT 
6 Bit 8 or 16 Bit 16 Bit 8 bit 

1.8Mbps 3.0Mbps 1.8Mbps 10.0Mbps 

Twistedpair Twistedpair Twistedpair Thin coaxial 
S215.00 S315.00 S399.00 $399.00 


for more information call (415) 570-5967 or write. 
Invisible Software. Inc. 

1165 Chess Drive. Suite D. Foster City. CA 94404 


"Miofloete.ltigtlY 
feeammendtt." 
—Daa Based Ad¥isw 


□ 


:xtend©f 

by cybex 


(tfe. 

■ 




Extend the distance between 
Monitor/Keyboard and System Unit 
up to 250 ft. 

• IBM PC. XT AT PS 2 and 100% conipat<bl«$ 

• Available lor MOA CGA EGA (TTL) and VGA 
(Anatof) Monitors 

• 25. SO. 100. ISO. 200. 250 It lengths 

• Noeiternal power required 

• Special orders lor any length up to 500 i| 

• Prices start at SI 50 

• One-ol a-hind product 

CYBEX CORPORATION 
2800 H Bob Wallace Avenue 
Huntsville. AL 35805 
(20$) 534 0011 

CIRCLE SS9 ON READER SERVICE CARD 


$385.00 


MACHINE 


TOSHIBA LAPTOPS 

T1000. T1800. TStOOE. TS200 . . CAU 

T1200 $1328.00 

T1200HB- 12225.00 

T3200 $3545.00 

T5100 $4395.00 

MURATA Ml/1200/ $645/CALL 

“JJI™ ; ricom 000/20 $799/1495 

ZENITH Sup«|>on 184-1 $1469.00 CANNON20/8 $1075.00/799 

PANASONIC FAX *6 $157500 

PANAFAX UP 155 $1095 

PANAFAX UF - 250 $1495 

PANASONIC KXF120 FAX $1095 

Sanyo SF 600 Copier $545 


FAX 


SHARP F0 220/UX100 $945.00 

SHARP FO 420/UX350 $1195.00 

SANYO $F100/200 $995/1195 

SANYO SF515H $1495.00 


CANNON PC 5RE/PC7 Copier . .$975/1176TOSHIBA TF211 $1495.00 

Teriw: PicptyaicM Piicct Visa M,C COD RcMiKk 20^1 peiev^ CM <h(n|K Kl'lll *Bu) *Lcasv 

T.f .C. 12M3 HOQvar $1. Gardan Orova. CA t2«4l 800-383-3199 Fax na-aei-im 
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NOBODY DOES 

SHARP 
MURATA 
RICOH 
XEROX 


BETTER 


FAX 

MACHINES 

Factory Warranty Full Training 
Immediate Delivery Installation 

CALL NOW Discount Prices 


FAX OF AMERICA 1-800-342-3299 
America's low Price IND. Call 219-256-7019 

FAX Distributor orcle sei on reader service CARO 


ADD A SECOND USER 

toyourXT/AT/.186 


• Two users can work simul- 
taneously under DOS on 
same or different programs. 

• Use any off-the-shelf DOS 
program. 

• SHARE file. data, modem, 
math co-processor. printer 
and other peripherals. 

• Simple to install, easy to use. i\\\ 




D9KSHARE 


INSTANT SATELLITE NETWORKS 


T'l 


Distribuling iniormalion via satellite is profitable and 
lost elleitive You lan deliver intormalion anywhere in the lontinenial U.S. m 
seconds to an unlimited number ol locations. You control aulhori/ation to 
‘Vourtransmission. S.T A.R. provide*. you viith everylhinn you need 

.R. will help you get started. Call us today at (801) 225-7000 

Sdlellito Technologv And Research 

) SOtIH COMMEBCE ROAD. OBEM. UTAH 840S8 FAX iBOl) 225-tWiO 


receive yourtrans 

tv 

IpO^ 530 SOL 
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FAX MACHINES 385 


Sharp FO 300/500 

call 

Murolo M1200/1600 

call 

Savia L IL HI IV. V 

call 


• COMPUTERS • MODEMS 

• PRINTERS eH/F DISK DRIVES 


CAU FOR BEST PRICE 


US Data Link 

14433 Pickwick Lone 
Garden Grove. CA 92644 
Nationwide > 1-800-872-6320 
California -714-839-5419 
FAX; 714-839-5036 
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COMPFAX, INC. 

CHIPS-ALL SPEEDS 

64K CALL 

256K CALL 

Processors-lntel CALL 

FAX MACHINES 

SHARP 220 $969 

SHARP 420 $1269 

BROTHER 150 $889 

‘We Are The Cheapest” 
1 - 800 - 243-7775 
in IL. 312-394-3334 

aRCLE 565 ON READER SERVICE CARO 
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COMPUTER SYSTEMS 


*** Maxtor *** 


XT-10S5 

XT-1140 

XT-2190 

XT-4170 

XT-4380 

XT-8760 


120MB. 2SMS.MFM 
ieOMB. 2 eMS.MFM 
ISSMB. 14MS. ESDt'SCSI 
336MB. lOMS. ESOtSCSI 
677MB. ieMS.ESOVSCSI 

USM DISTRIBUTORS 

1 101 Grandview Dr.. So. SF.CA 94080 


1565 

1295 

1375 

1395 

2175 

4395 


' ^Seagate Specials* 

MYLEX W. DIGITAL * ore 

lothartMMrdt Omi • 4DAPTEC 

*1:1 INTERLEAVE* 

8 PERFORMANCE SYSTEMS • 

41S-952-S885 ^ 
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■ Phoenix BIOS 

■ 12 or 16 MHz, 0 wait states 

■ Expandable to 1 megabyte 

■ On board clock and calendar 

■ Digital speed display 

■ Hardware reset & turbo sw. 

■ 5*Dr. capacity with 3-Dr. open 

■ 200 watt power supply 

12 MHz 16 MHz 
Bart Bone 49000 6454K» 
Comes with: 

■ Zero K RAM 

■ 1.2M floppy drive 

■ FloppyfHD ctrir 

■ 101-key keyboard 

770.00 929.00 


S Order (800) $43-5107 
Inlo (714)990-2097 

JAWIN COMPUTER PRODUCTS 

Wt Stock over too Noins of porlphonl 
cante, piMM writ* for our prfc* (Itt. 
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BEST DEAL IN U.S.A.I 

LOGITECH P5 BUS MOUSE 
3 button, generic bus card. & 
software arfgi|| FREE 


program! 


10 + 




12'VGAMONrrOR $349! 
Quality of AMDEK VGA at a 
fi^ulous E(3A price.. Limited! 

FUJITSU ESDI 73MEG $395! 

Model 2244E. 29MSaocMttim*!ll 
Twte* th* data tranafer aa MFM drtv**! 
Graal for LAN, CAD, 3861 
ESDI HD/FLOPPY Controllw 

MONO 386 SYSTEM, 73MEG 

UnHron 386, 16MHZ, t meg RAM, Am- 
ber monitor, anbanced K& 73M^i 
ESDI hard drive ONLY^Twd/ 

TRACKBALL/KEYBD COMBO 
Trackball/KEYB Combe Un||-/8EE 
Halo aonwareMO VALLES 1 1 9. 1 
24HOURORO0lIlC 

(800)452-44456X11132 

InCACalir 

SYSTEM I 
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386-20MHZ 

$1649 

' IMIMIWS '1 2Mlt H) 'l-DMIX'oni 
•S I* hins ’:X7A.tK7 .Sixkcls 'KH-ltll 
ORCLE $66 ON READER SERVICE CARO 


Vii 4.niR.45inS. Kl.l.. 1:1 Ini. 
W'llOMR. 2Km.S. Kl.l . 1:1 Ini 
W I5IIMK. 25m.S. KMM 
W jlMIMK. l6mS. KSIH 


SIVJW 
12.W5 
S2KV.S 
VWS 

.VI6-24MH/ ucId VKHI • < 'xll Ttir l»plil>n^ 

ESC Computers, Inc. 

(213) 655-3605 

vls»MC Fax (213) 655-8945 


Computer Systems Disk Drives 

8088 sys 4 8UHZ 640K 20MB 

$908 

286 sys 6 10MHZ640K40MB 

$1349 

386 sys 16 201MBRAM40UB 

$2227 

Hardcard 20MB 28ms Seagate 

$327 

Seagate 60MB RLL HD ST277R 

$388 

Adaptec 2372 1:1 AT RLL conf 

$140 

MicropoltS 1325 72MB 26ms HD 

$475 

Fu]ilsu 360K Floppy Drive B1 

$81 

Sony 3 5" 1 44MB F Drive 

$93 

Samsung 4551 Multisync Moml 

$415 

Star NX-1000 Punter 144cps 

$170 

DMC 


1234 South Si.. Loog Brcch. CA. 9080$ 

Tel: (213) 422-4444 


Fax: (213) 422-7676 
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LAPTOP SPECIALS 

ZENITH -TOSHIBA -NEC 
• SHARP -OATAVUE 

The Latest Laptops at Low Prices 

along with a wide Selection of 

Accessories including . . . 

• 5*<' or 317 ' Ell. and Int. Drive 
UniU For Laptops and Desktops 

• New Tandy 1400 LT and Toshiba 
1100 + Internal Hard Drive 
Upgrades 

• 1200 and 2400 Baud Modems 
Oiconii Printers and Numeric Key' 
pads For Laptops 

Panalax and Sharp Fax Machines 

For Fast Reliable Service Call 

COMPUTER OPTIONS 
UNLIMITED 

201-469-7678 - 7 Days 

9AM-1IIPM |EST) 
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NEW 

NC 

286-12 MHZ PORTABLE 

• lntolS0?86 8/12MH7e 640K)7AM* TOMB Hurej Disk* 12 


NIB f iopr IV Orive * SorrPorrC^omc Ports * TOO VV P/S * Now 
LCO Screen e External CCA/MGA Monitor Pori • Top qu^fy 
Motrkort>ji iid • ExCcHr,*r-t for Networkirxj • One year oo/ts 8 
labor war-Dnly 

NATIONAL COMPUTER 

98T3MitfjMeso8M3. Son DtogaCA 92131 

9 1,070 (619) 530-244$ 




MW 


Tandy “2? 


ol Distounling = 
Computers = 
8 Cellular Phones = 

'Others ciipy our uils. S 
Z hut me our scr\’k'c S 

-Nif MflRVMflC INDUSTRIES INC = 
^ 22.'l I kji> I w\ ~ 

= KjMlIousl.ni l\ T'JMl = 
— I -I I I'l: «1T4' I -w |TH,<74 4N.- = 

i i w iiiwii iii i 
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IBM PS/2’s 

L'p 10 - 11 % orr: 


MflDl.l. 5ll-(i:i 
Mom.l. 61I-(I4I 
MOIH.I. 6(1-071 
Vioni.l. KIMI4I 
MODI.I. X(l-07 I 
MODKI. Ktl-I t I 
MODI.I. «n-1l I 


S.7‘X 

r..‘»‘X 

7.u‘rs 

X.‘»MS 

I I .‘>vs 


$2.xo 

1.24$ 

^67,$ 

4.:xs 

i.x:s 

.$.V45 

X. 


AVOID THE HASSLE 
& THE RISK! 


1-800-00 TO PRC 

GREAT PRICES 

For example; 

10 MHz AT 640K VGA System 
$1425 

Highest Quality Components 
Knowiadgeable & Courteous Personnel 
Full Una Computers i Peripherals in Slock 
Get it all at 


PRO Teclmol<^y Inc. 

94601elstHrAMBLi1 
B California 91731 


IN CALIFORNIA. CALL 1-818-3608810 
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DISK DRIVES 


Xnivrk'un Mk'ni Conipultr Ct-nler 
2X911 (.nrrin Knud - Suite #4 
Ft. l-judvrdule. Kl. .\.UI2 

( 305 ) 985-9406 

CIRCLE 576 ON READER SERVICE CARO 


DISK DRIVES 



eiRCLe 577 ON REAOeR SCRVICe CARO 


SPECIAL REPAIR COUPON 


Capacity Flat Rate SPECIAL 


t0-l4mb 

15-I9mb 

20-30mb 

3l-40mb 

41*49mb 

50-85mb 

86-1 20mb 

I21-150mb 

Test& Eval 


$75 

S99 

$125 $112.50 
$150 $1 35.00 
$175 $1 57.50 
$210 $169.00 
$275 $247.50 
$325 $292.50 
$25 


VALID THFIOUGH 4'1S 89 
We repair most major pranas 
FLOPF»Y DRIVE REPAIRS 
FLAT RATE $35 and $45 
90 day warranty on all repairs. 
5 day tum-around time, 
jb TECHNOLOGIES, INC. 
21011 Itaaca St. ■ «F 
ChaUworth. CA01311 
Telaphona (816) 709-6400 
ancLE S7S ON reader service card 


PC MAGAZINE 


MARCH 14. 1989 


..i.-.'.Lj.rriWtefli 













DISK DRIVES 

DISKETTES 

EXPANSION UNITS 



COREL Optical WORM Drives 


• HmPCCOUI*TtBl£ 

• ‘Plus «f>L«rS«STEie--[Mv>. COREL Sattam.Cabla^ Cud annual 

• PHOVBiMAHDWAHE- Drivaa bf: Panasonic, Ricoh, Maitor, Charotsa 

• OpnOWUPEVELOPEHSKIT-FOrda v alopicawlIhRiaclalappUcallona 

• OTHERSrS7BKS>IMU>IBLE-Novsll,llaclnlolh,3COII,UMX 


COREL PC 400 (2x200 Mbyte) 
COREL PC 600 (2x300 Mbyte) 
(X>REL PC 800 (2x400 Mbyte) 


$2,885 (CartrUges$99) 
$3,795 (Cartridges $180) 
$3,995 (Cartridges $160) 


; COREL. 1600 Carling Ave.. Ottawa. Ontario KiZ 8R7. (613) 728-8200 
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DISKETTES 


Why waste your time 
formatting disks? 





Preformatted disks 
save you time and money! 

Memorex • Nashua • 3M 

5 V 4 " (from 48c) • 5 V 4 " HD • 3 V 2 ” • 3’/2" HC 

Cail toil-free TODAY! 

1 ‘ 800 - 321 -4668 

In Colorado (303) 423-0371. Open 8:00 to 5:30 
Mountain Time, Monday — Friday. 

ALF 


ALF Products. 3940 Youngfield St., Wheat Ridge. Co. 80033 


F 


CIRCLE 777 ON READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 


BUY QUALITY 
FOR LESS! 

DYSAN 


5Va" DS/DD 39« 

100*/. CERTIFIED 
LIFETIME WARRANTY 

Prtc* based on quanlHy of 260 in bulk 
inciude* Tyvek tioevei and label kltt. 


800-222-0490 

InNJ 201-462-7626 
FAX 201-462-5658 


• 24 NOUR SHIPMENT • 

NiEOASoft 

P.O. Box 710. Freehold. NJ 07728 
Ful service dupticabon leciMy 
aRCLE 578 ON READER SERVICE CARO ^ 
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EXPANSION UNITS 


Name Brands * Low $$ 


EXPANSION BOARDS 
AST Sixpackplus (B4.364K) $129 

Advantage (12Bk-1.5M) $249 

Advaniage2 3B6 tor PS2 80 W>Ok $429 
Rampage (Ok-2M) $189 

Rampage 286 (Sl2k-2M) $409 

Rampage2 286 tor PS2 SOiieo $call 
Intel Above 286 XTMT (Sl2k-2M) $379 

Above PS 286 {S12k-2M) $409 

Above Board 2 tor PS2 50«0 |Ok.2M)$27S 
Inboard 386 PC (1M) $call AT (ok) $949 
Quadboard (0-364k) $129 

GRAPHICS CARDS 

HERCULES Mono: $189; ATI E(3A $189 
QUAD Prosync $219, VEGA Olx $219 
HARD DRIVES 

SEAGATE Kits from 20mb $279 

MINISCRIBE Kits from 20mb $289 

PLUS Hard carda from $539 

MEMORV64k. 256k. IMS Sxnm$ Modules$call 
FLOPPY DRIVES; Ibehiba tor 
PC. AT: $89; . 1.2MB: $99. 35":$109 

Exiemal 5-1M ' drivea tor PS2 $cail 
COMPUTERS AST. SAMSUNG 
Tbpe Backup Maynard, Everex 

VLM Computer Electronics 

10 Park Place, Morristown. NJ 07960 
(201) 267-3268*Visa. MC, Check or COO 


DYNAMIC RAMS 


SIMM 8IV100 
1MBIT toon. 
514256ioo« 

41464 ison$ 

41256 I 20 r« 

|/'41256 ison. 

51258 loona $12.25 

1^4164 


SCALL 

$33.00 

$37.00 

$14.50 

$11.95 


■ anw-i* BMOW 

H MMT4 eiAOO 

■ Ma?.i laMv $14400 

■ aon-s si4Z<» 

■ aoar m $ peo 

■ V.$0 $ 137$ 

1 V-M "SJ » 460 

...I 

Hill 

I.C. EXPRESS 


I 


.. . Id C4f ^ hxkaVy.CA 91 744 1 

otcmroii rwt aMninsirsn 

(aooj^mnsaaa • (aoo) 


J 


[ig 


FREE 
GLOBAL 
CATALOG 11^ 


1 48 psge guide 
to computer furniture, 
supplies and accessories 

Dial Toll-Free 
1-800-8 GLOBAL 

GLOBAL 

COMPUTER SUPPLIES 

45 S Service Rd , Dept PC 
^ Plainview. NY 11603 y 


PROMPT DEUVERY!!! I 

SAME :;Av SM.PPiNG -USUAlLYt I 


DYNAMIC RAM 

;SIMM ■»356Kji36 100 HB $750.(X> I 
SIMM. iMx9 aons 425.D0f 
SIMM* ” 25eKxi 60 ns ISO.OOi 
IMbll iMii 80 ns 36 sot 
IMbIt 1M.I 100 ns 27.991 
41256 TSeKxi 60 ns 14.9! 
41256 756K>i 100 ns 12.9! 

51258 <» 2S6KX1 100 ns 13.25 1 
41256 2S«Kxi 120 ns 12.151 
41264 M &4K.4 120 ns 14.50 1 
EPROM I 

27C1000 ’»A>« 200 ns $28.50 1 
27C512 64Kxs 200 ns 13.951 
27256 32Kit 1M ns 6.15 1 
27128 18A.8 250 ns 

STATIC RAM 
622S6P-10 32Kxa 100 ns $22.95 1 
62e4P-i2 BKxs 120 ns 9.75I 
61164P-I3 2K>8 120 ns S.50I 


MICHOPBOCESSOftS UNLIMITED 

‘ (918)267-4961 


I 


ROM UPGRADE CHIP FOR 
ORIGINAL IBM PC 

This is the hard to get IBM upgrade 
ROM that allows youroriginal PC to 
utilize the full 640K of RAM and 
allows your PC to recognize and 
use a bootable hard disk. These 
are authentic IBM chips • not puHs. 


ONLY $49.95 EACH! 


I Part No. MK 36C3SN-4 I 

IPfOQ. No. 1501476 IBM61-a3l 
SELF-RELIANT PC PRODUCTS 
1750 Kalakaua Ave. «3-133 
Honolulu, HI 96826 
TELEPHONE: 806-946-1608 
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PC Magazine 
Marketplace 

2nd Color 
Option Available 
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EXPANSION UNITS 


PERIPHERALS 


CALL DRAM CO. 


~ Lowest Price in Market 

— Volume Discounts 

— 100H Guaranteed 

Dynamic RAMS 
1M 120NS. 100NS. DIP « SOJ 
2S6K ISONS. 120NS. lOQNS & SONS 
64K ISONS, ft 120NS 

Price subfect 10 cttange 
Min order $20. MC VISA add 4%. 
CA residents add 6.5% sales lax 
UPS Ground $6. air $7 1 1 lb> 

Cell lor lowest once m ihe merkei 

(415) 398-2987 

Open M-F 9.6 

PO Bo, 590127 SF CA 941590127 


ORCLC 964 ON RCAOCN SERVICB CANO 


PERIPHERALS 


9-Track Tape 
Subsystem 



MINISTREAMER" 


Now you can exdiange data files 
between your IBM PC/XT/ AT 
and any mainframe or mini- 
computer using IBM compatible 
1 600 or 6250 BPl 9-Track Upe. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
meubytes ^r minute on PCs 
and compatibles. Subsystems 
include / or 10%" streaming 
tape drive, tape coupler card, 
cables and software. 

nURLSTRR] 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818)082-5822 

ORCLE 545 OW READCR 8CHV1CECARO 


9-TMCIC TAPI SYSTIMSi 



OVERLAND DATA IS THE 
EXPERT when it comes to 
connecting your PC to the 
mainframe and mini computer 
world. OUR ENGINEERS 
DESIGNED the most 
successful tape drives in use 
today. 

• PC/XT/ AT/386/PS2/compatibles 

• 800, 1600. 3200, 6230 BPI 

• Free lutorial on tape systems 

• Fastest tape subsystems available 

• EBCDIC/ASCII conversion 

• IBM A ANSI labeled tapes 

• DOS. XENIX, UNIX, PICK 

• Highest quality customer service 

• Quick delivery 

• Software tools supplied 

• Stock full range of tape drives 

• Network backup and More! 

Overland Data Inc. 

3620 Kearny Mesa Rd. 

San Diego, CA 92111 
TO: (619) 571-3555 > FAX: (619) 571-0982 
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PERFORMANCE PERIPHERALS 

for 

TOSHIBA UPTOP COMPITERS 

*Ji<Ml h|ts E\|Ktii>HHi Shu liik-nul Mutkim l»r 
TlllNl 4^ . Tl ’(HI. TiMll. TtllMi T3IINI TSilKi 
Mi iM) - Si i9 Rl M & Vnicstk' (>iu|ik-r tark.% 
Mii» Jm KIM lack, RSi.ti 
*J MX) l^ts liiu-nial Mndcm kir T■■^hlha TIlHHi 
Mi lie »+4*l KJ 1 1 & Aohmh: OKipkT jack.N 
‘iHKl h[ts Hiiili III M(Hk-ni li>r Tiitxi. TlMKi 
.MiilU - SW. KJII lack. pimrroNiin)l nMxk 
*l4>MM.vi lApoitsKHi Slix (ard Si.tit SI'N 
’Ihul UIMM.S (ard Hit iK $i<M 

NMUiitOK\|ta>i>xNi(anl MNK 
NilMMS i Inimial TIIXMI tard Si.til - $1 •') 
‘VkifiuHIULK (Miiiul haii-n piwir packs ajid 
|XMi'r adapiiTN fc>r Ihc lapiop c«nipuH'r> 
PRODI (T RftD Corporation 
ll>li htcific #illl. Sail I.uM)hi>|K.. (A'Milll 
nicMie(K03 546-9715 FAX (NOS) 546-9716 
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PC Magazine Marketplace the ultimate target market! 

Tin* liniiiil s|HTirii'rsulu> rratl It' M.i)(iiziii(' don't liavo tiu- linic to simp around, 
timir onK (om iTii is Ri'Ming wliai (Inn ll(‘(■d aIs <|tiK‘klv as |ms.sil>li-. 

Theyll DIRECT their attetitien to PC Magazine Marketplace 

For tiu-ni K' MaRazini' Markolplan's Diri'cl Ki'siHULso'Displax .V) formal rvpn' 
.M'lilsafusl.casvandcosl (‘ffrethr im'tlindorpnKliicI ii(ipiisilioii.Tli<-\ kimu it will 
liavn tim priKluctsihn' lu'ml and tlx- informalion tims want roiiaidiiiK prico. tolumo 
iliscounis. siMfifkaiioiis and d«'li\fr>', 

Ifvoii think that vmtrluisitmvsranlu-mTii from llic Tihi.imhi brand simi ifmrsuho 
mad PC MaMazim- . Wl' RF. RIGHT' 

So lake DIRECT action and call ( 212 ) 303-3113 or (NOO) 823 - 47 \hS 



W9 TRACK 
TAPE SYSTEM 


• Mainframe to PC Data Transfer 

• Higf) Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call (818) 343-6505 or write to: 
CeRttek Computor Corp. 

PO BoxtS3 Tar7ana,Calit 91356 


COMTECH 
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9TRACKTAPE 

• Complete system msnufacturer 

• Support PC/XT/AT/PS2 & Mac 

• Read fti writ# 800/1600/6250 

• Use with IBM, DEC, HP tapes 

• Links to FORTRAN. C, COBOL 

• Networking capability 

• Customized software available 

• Powerful data extraction 

• Large Inventory of Anritsu, 
Cipher, Kennedy, Qualstar 

• Fast technical support 

• System prices from $2995 
4vo/d the m/dd/eman--6o dlnct! 


€ 


FLAGSTAFF 602.779 3341 
£NGINe€RING fax 779-5998 
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PLOTTERS 


Affordable Large Format Plotting 



C-D 

$1695 

(Sugg. ret. $2295) 


A-D 

$2295 

(Sugg ret. $2695) 


A-E 

$2695 

(Sugg ret $2995) 


Features that say value . . . 


Eronomical: $1.0)1) If SA than othrr Urxr 
(iirmat plolterv. 

Compaliblf: Ope rales with all p<’pvlar 
('ADMiriware support init !>Md‘l, '* 
Malliptf Media Sixes as small asNiA'x 
I r nr as larttr as 36* x 4K" ehminatrs the 
need for a second pUiller. 

Prartiral speed yon ran really ase: 

ID* per serond assures food drawinit 
throuflhpul while iiplimizinR the speed 
at which most plotter pens ran draw 
without skippiri);. 
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Repeatability and Rrsolalion: IFH avsures 
<)uaHty suilable for the most demandinit 
applications including P('B artwork 
UirnuBi Paper Hold Down xuaruntce.s 
perfect reKisiration 

CAIi. NOW AM) WK'LL SKND YOU 
AFHKK.SAMPLKPI-i)T 

(415)490-8380 

Onarer moumas mvtf»a 

ZERtlCON 

UUDJ Kncyrln|>edia Circle, Fremont. Ca NLMW 
DM PLiiaicademaniolHoutloninattutnani 




V 
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THE SHOWCASE EOR PRODL'CTS ASD SERVICES IS THE MS DOS MARKET . . . 


POWER SUPPLIES 


UNINTERRUPTIBLE POWER SYSTEM 


• Protect Your System and rts 
Valuable Data from Sag. Surge. 
Brownout and Blackout 

► True On*ljne. 

• Sine Wave Output. 

* Space Saving. Compact Design. 

* Rechargeable Maintenance Free 
Sealed Lead Acid Battery 


' Back Up Time 5-15 Minutes 
Load Dependent 

> Dealer and VAR Inquiry Invited. 

> COD Order Accepted. 

• Full 1 Year Warrantee for Parts 
and Labor. 

• High Frequency DC-DC Converter. 
» Complete inpuloutput isolation. 


SPECIFICATIONS 

DESCRIPTIONS 

UX-1S0 

UX-210 

REMARK 

1. Input Characteristics 




A Voltage range 

90Vac-l32Vac or 

90Vac-l32Vac or 

Selection Free 


180Vac-264Vac 

l80Vac-264Vac 

(Option) 

B Frequency 

50 or 60 f - 3 Hz 

50 Of 60 - 3 Hz 


C Phase 

Single (2P = E) 

Single |2P *- E) 


2 Output Characteristics 




A. Power Back-Up 

SOOVA True On-Line 

1 KVA True On-Line 


Through 

500Va Filtered | 



B Voltage 

100-230Vac ♦ 1% 

100-230Vac • 1% 

Factory Setting 

C- Frequency 

50 60 Hz • 1% 

50.60 Hz -» -1% 

Factory Setting 

0 Response Time 

1 msec max 

1 msec max 


E. Transient 

5% max. 

5% max 


F THO 

3% max 

3% max 


6 Power factor i 

0 8-1 0 

0 8-1 0 


H Elticiency ^ 

80% mm 

80% min 


1 Audible sound 

SO dB max 

SO dB max 

No Audbie Sound 

3 PRICE 

$995.00 

$1995 00 


ALSO. UX-130. 300VA, OFF LINE. SQUARE WAVE OUTPUT. $495.00 

V^*¥M LUCKY-GOLDSTAR INT L (AMERICA). INC. 



ILL (^1)4bU-BU1U 

1050 WALL STREET WEST 

TLX: 219108 LGI NY 

LYNDHURST. NEW JERSEY 07071 

FAX (201)935-5686 

1 
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TURBO-COOL 150; 
Cool, Quiet Power 


PRINTERS 



MODEL KIWER COOUNG NOISE PRICE 
STANDARD IT 1$0W l U STD S$9 

STANDARD AT »0W 1 U STD S109 


SOISOPCIT 1S0W 
SQMO AT WOW 


-MS nts 
-WS 1169 


TC1S0 PC IT 1SSW 
TCtOO PC IT 200W 
TC2$« AT 2MW 


2TI 


-SOS SIM 
STD SIN 
5n>« S1N 


FCC UL 120V 240V 4 drrat pluQS rieairy cnr>> 
pone"!} palcrtM C00l">g SjrSierr, ' yei' «8''an;y 

PC POWER & COOLING, INC. 

31S10 Mountain Way. Bonsall. CA 92003 
j^esia VISA. Mc COD pq 





ADD POWER TO YOUR 
LASERJET II FOR LE$$ 

Expendable Memory Boards: 
1MB-S277 V 
I 2MB $579 
I 4MB -Call 
PontCartridgea i 
Z+ .$209 
123 -$249 
B/F • $169 

I HP Plotter (HPCL) Emulation: 

I LaserPlotter- $ 129 
I D.H. SYSTEMS, INC. 

I l940CotnerAve. 

Los Angeles. CA 90025 
(213) 479-4477 
VISA-M C 

I C1WCLE593 0N READCR SERVICE CARD 


SECURITY 


INSURES FOR POWER SURGES! 

When SAFEWARE desisted the original com- 
puter insurance policy, they decided to cover 
even the notorious POWFR SURGES Today you 
can buy comprehensive, full replacement pro- 
leclion against thett, accid^ls. tire, earthquake, 
water AND power surges for as little as S39 a 
year Call (or d^ils & immediate coverage 
1-800-848-3469 

SAFEWARE. The Insurance Agency Inc 
2929 N High Slreel 
PO Box 02211 
Columbus. OH 43202-0211 


SOFTWARE/ 

ACCOUNTING 


ACCOUNTING 


FIXEO ASSET ACCOUNTING 

APS FIXEO ASSETS. A Complete menu driven 
Lotus template, computes and tracks deprecia- 
tion for book, tax and AMT Generates full 
reports Requires Lotus 1-2-3 1A or 2 X Over 5 
hundred in use 30 day moneyback guarantee 
Price $150.00: For additional information or to 
order contact 

Professional Services Microsystems 
370 Seventeenlh #1350 
Denver CO 80202 
(303) 825-0461 
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World's Finest Fund Accounting Software 

OrwrAl ledgrr Utility Billing Polite CiUtiom 

Vtuunh PAvAble Buwneu Liceme CaUi Mand^emml 

PurthateOr^ Accounli Receivable Wotfc Managemenl 

Pavri>ll Inventory Cavh RegtUer SyMemy 

Prryonnet Fined Asvets Pel liceme 

UNIX, XENIX, VMS, MS-DOS, PS/2, Networks 
CORBIN WimT.S SYSTEMS 
35754 Mission 8lvd., Fremont, CA 94536 • (415) 790-5600 
Cities, Non-Profits, Grants, Utilities, Counties, Educatkm, Special Districts 
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PC-FUND 

The leading fund accouniing system for local 
govts and non-profit organizations Modules 
include General Ledger. Accounts Payable. En- 
cumbrance Obligation Tracking, Accounts Re- 
ceivable. Payroll. Budgeting. Fixed Assets and 
Donor Receipts The system supports up to 99 
lunds. 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX com(HilefS 
AMERICAN FUNDWARE INC 
PO Box 773028 
Steamboat Springs. CO 80477 
(800) 551-4458 (303) 879-5770 


MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managerial reporting requirements 
of not-for-proiil and governmental organizations 
The System features multiple fund and fiscal 
years, user-defined reports arxl six levels of 
account coding Modules offered: G/L. A/P. Afl. 
Payroll. Encumbrance. Expenditure Budget, Reve- 
nue Budgel and LotusDBase iniertace MIP FAS 
is available lor IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 
505 East Huntiand Dr . Suite 340 
Austin, Texas 78752 
(512) 454-5004 1-800-MIP-FUND 


NEWI TIME-SAVING PAYROLL 

Automates weekly, bi-weekiy. semi-monthly or 
monthly payroll tor up to 200 hourly and/or 
salaried employees Accepts lime as hrs' min 
All taxes -f city. 401k. alter-the-faci payroll, 
tips Prints chccksAV-2‘s/0uarlcfly reports 
$95 + 2 50 s/h Money Back Guarantee Visa/ 
MC/Amex/DC Call tax or write 
Phoenix Phive Soltware Corporation 
7830 East Gelding Drive. Suite 400 
Scottsdale. AZ 85260 800-331-1811 
602-483 0991 or Fax 602-948-1379 


dBASE ACCOUNTING TOOLS 

•GENERAL LEDGER ’ACCTS PAYABLE 
•dINVOICEfl & A-R ’SALES ANALYSIS 
•SERVICE BILLING ’ORDER ENTRY 
•JOB COSTING ’JOB ESTIMATING 
•PURCH ORD/INVENIORY ’PAYROLL 
S99ea-i-s&hw/d6ASE2.3or3-f SourceCode 
dATAMAR SYSTEMS 
4876 P Santa Monica Ave 
San Diego. CA 92107 
(619) 223-3344 
Visa-M/C-AMEX-Check-COD 


BUSINESS 


THE BENERftb STORE 


RETAIL BPERflTIBNS iTiTEM 

The romplefn software syslem 
for RETAIL . Multliispr/Nelwork 
ready. Cash Drawer. Bar Code 
aud ooliue credil card aufb. 

Accounts Receivable 
Inventory Control 
Point of Sole 
^ Accounts PoyoWe 
I General Ledger 
I Moiling List 
• Hardgoods 
> Apparel 
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PC ORDER PAD 

Smarter than a Cash Register Handles Cash arxl 
Charge sales Prints Receipl/Picking slip Reports 
Sales totals with margins Tracks inventory Easy 
& Fast Ori-line HQ.P Options itxilude Bar Code 
or OCR Cash Drawer Network or Remote site 
versiorrs Runs under MSrPC DOS Customizing 
available. Dealers invited 
COLUMBIA SYSTEMS, INC 
1CM20 S.E. Hillcrest Drive 
Portland. OR 97266 
(503) 654-7722 


BUSINESS 
PROJECT MGMT. 



BUS. TIME MGMT. 


Multiple Scheduling! 


AppoiitnanI IlMagerwtliMMO System 

&heduler 11“ 


•Single and multiple schedules 
•topi/Memcs poo up on key word 
‘Finds Hist or mutual openings 
•Graphic display of month 
•Flexible time intervals mc 
•IBM Compatibie $X98'’‘' 


Executive Computer Systems 
1S71 Feopuk • FraiosMO 63026 
orders: info: 

(800)727-0498 (314) 343-57S7 

^ QRCLE S97 OH REAPER SERVICE CARO j 


COMMUNICATIONS 

COMPUTER-TELEX-LINK 

Your PC can send and receive telexes quickly 
and easily with Computer-Telex-Link. Replace 
that aging lelex machine! Add telex service to 
your business tor cost effective worldwide com- 
munications' Compuler-Telex-Link transforms 
your PC into a state-ot-the-arl communicaiiCKis 
tool tor telex 
Cawthon Software Group 
24224 Michigan Avenue 
Dearborn. Michigan 48124 
Phone 313-565-4000 


COMMUNICATIONS 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and P^2 series of 
computers. 

Full featured; 

• multiple printers, 

• unattended operation, 

• print speed beyond 6,000 Ipm, 

• special forms, 

• line speed to 56,000 bps, 

• dial-up or dedicated liries, and 

• serve as a LAN gateway. 

BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB. 201C. 9600. 

Barr Symema, Inc. 
QiUDD ;i83UNW41St.Bld(i'M 
Ur R^X GaiitesviOc. KL 326(16 
' 800-BARRSYS or 

904-37I-3050 

anCLf 599 ON READER SERVICE CARO 


MULTI-LINE PC-DOS BBS 

The Bread Board System (TBBS) - Secure, 
reliable, full-featured commercial EIS tor IBM 
XT/AT/386/PS2 or compatible Easily 
customized by non-programmers Kermil, X & 
Y - Modem High performance allows up to 32 
simultaneous callers User audit trail. 
300/1200/2400/9600 bps 
eSotf. Inc 

15200 East Girard Avenue. Suife 2550 
Aurora. Colorado 80014 
(303) 699-6565 

UNATTENDED FILE TRANSFERS 

• Error free transfers between multiple sites 

• Schedule transfers any time(s). any day 

• Use stand alone or with other programs 

• No complex script languages to learn 

• Easy set-up commands like Send. Receive 

• LAN (x>mp3lit>le. Multi-level security 

• Introductory offer. S75 per location 
SFI, Inc 

Box 531650 

Grand Prairie. TX 75053 
(800) 433-5355, (214) 264-2626 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212)503-5115 
or (800) 825-4ADS 



Finally... 

An Office ^fetwork 
You CM Afford! 

• Printer Sharing (up to 18 PCs) 

• Rle Transfer ( « p » » d » up to 4 ooo cps) 
e Simple to Install, Easy to Operate 

ExcellNET 

1 - 800 - 284-8509 
ExcellTECH Inc. 

I I2V5 WcM .^nl Street. Yonklon. SD 57(>7t( 

CIRCLE 996 ON HEAOCR SERVICC CARO 


t 



CONSTRUCTION 


CONSTRUCTION MANAGEMENT 

AKordable. understandable software for build- 
ers Job cost, billing time and materials or per- 
cent complete, payables, change order and 
retention tracking in one package Prints 
checks, statements, bids. 30 -f reports Clear 
manual & help windows, backed by our profes- 
sional phone support staff $795 
YARDI SYSTEMS. INC 
813 Reddick St 
San^ Barbara. Ca 93103 
(805) 966-3666 


DATA BASE 


dBASE III PLUS Workallke 
Free Trial, Send No Money 


K UAGAaNE MAY 17. 08' ttfd. 

*1 on 1 s a programmable rataoona] 
DBMS. . faster (veraion in the nerac- 
bve mode . . . the menu mode is a fancier 
and more complete version ot dBASts 
Asstsiam mode . lenls3l!lsagreal 
deal tor those who would be glad to have 
a dBASE fit PLUS clone' 


FREEMdaytuI Upoaan. (USAortyljutt 
wnM. or tuy now. money Mck ouaaniM. ^ 
203-375^14 ue *S5 tfiOWAmEi 



RDDTS III FDR GENEALDGY 

Organize your family tree and print camera-ready 
family books containing charts, text and indexes 
Store, retrieve and display 1.000's of family fads 
wiffi biographical skdehes and source documen- 
tation Lightning-fast searches ^ sorts 750 
page manual Sdlstadlon guaianteed Write tor 
free brochure $250 ( -f CA tax) 

COMMSOFT 

2257 Old Middlelield Way. Ste A 
Mountain View. CA 94043 
415-967-1900 800-327-6687 


DATA ENTRY 



VDE— Viking Data Entry 

The premier data entry system Full-featured to 
replace key punch & keydisks Full screen 
"FORMS. " double-key verity, wide variety ot 
options, crossfoots, subtotals, batch balancing, 
duplicating, statistics, skipping, etc Character, 
field & record level validations $120-600 Also 
lor minis 

VIKING SOnWARE SERVICES. INC 
2815 Easi Skelly Drive. Suite 816 
Tulsa. Oklahoma 74105 
(918) 745-6550 

KeyEntry III 

Using dedicated, on-line or older systems'’ Let 
KeyEntry III. the most widely used system IN 
THE WORLD, show you the lull potential of PC- 
based data entry UNMATCHED features and 
capabilities Suf^xirts networked and stand- 
alone PCs Call today tor complete Evaluation 
Package! 

Southern Computer Systems. Inc 
2732 Seventh Avenue South 
Birmingham. AL 35233 
(800) 533-6879 or (205) 251-2985 
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MAGAZINEl 


THE SHOWCASE FOR PRODUCTS A\D SERVICES IS THE MS DOS MARKET . 



DATA ENTRY 


A Data Entry System 
Perfect Enou^ to Satisfy 
Type “A” Personalities. 

If ytHj demand ihe same aivuraty perfection, and hard 
work from \-our data entr>’ software as >xhj do fn>m your 
self, then /k)l)t/PC is your t>-pe of prt)duii RODE/PC is 
a type "A" solution* for people who insist on easy applica- 
tion design, powerful ralidation. two puss and trail verify 
mtxJes, excepticmal crmdititwtal processing, full record 
output control, complete system management facilities, data security and 
much more. RODE/PC is an extraordinary produci to meet extraordinar>' 
requirements. 

Like ROPE/lXl. your hardware must be right for l<xlay and ready for tomor 
row. DP.V recommends RODE/PCwith the IBM* Personal System, 2* pnxJ 
ucis. They feature an integrated system design and the quality and 
dependability you expeci from IBM. Along with the IBM OS/2.* the Models 
SO, 60. 70. and 80 t)fFer the exclusive ‘ IBM MicTo Channel’" ' Architeciure 
Sec tor younrif why 6 uf Ihe 10 larKCM companies and ihouMiKte of oihen tn Ihe US have 
»eiectedXr^£/PCai the ullinuicKdaia entry fuiulion Our customers «ay "IK)D£/PCtsa 
fteouh/ut prodtut. designed by petiple ubo cteariy understand the marbel " t all us lu 
discu-ss your data entry plans and ask about our evaluation program 

DPX/IDEAS 

Data Entry Division 

Stevens Creek Blvd.. Suite 130 
Cupenino, CA 9S0N 
(408) 973-9292 

IBM Personal SySenv? and O&Z are (eg«tef«K) iiaaemarhs ana Mere Channel « a iiademark ol imema- 
lionsl Buswness Mactwm Corporai-on CIBCLE 792 OH READER SERVtCE CARO 





DATA ENTRY 
EMULATOR 


Run* on Stand-Alone or networked 
PC'9. comoaiibies or PS/Z’s. You will 
not find any Data Entry System 
•FASTER. EASIER to use. or LOADED 
with more USABLE features. Distribu- 
tion Worldwide. Imbedded rev-10 Key 
option. Fully menu driven. 

A complete edit language included. 
Call for our tree 30 day trial period. 
Price S395 • 

avail, for IBM AS/400 & S/36 

COMPUTER KEYES 
21929 Makah Rd. 
Woodway. WA 98020 
TEL: 206/776-6443 
. FAX: 206/776-7210 

iin USA; 800/356-0203 

aRCLE 7S1 OH READER SERVICE CAR'S 


DESK TOP 
PUBLISHING 


DESK TOP 
PUBLISHING 


Desktop Publishers! 


when you need ffw best foofs for 

Screen Capture and 
Image Management: 

Publishing Utilities 

Accurate, super-fast grayscalmg, mage brotvsing 
wihm your appkcMiw, capture prevtee, LIM 
EM$ 4.0 suppoa and much, much more/ 

Supports EGA. VGA HamiltB. CGA. MOA 
adapters Suggested retef pnee, only $gg 9S 

■Ml nner me(iia. inc. I 

(603>465-»16 Vb<e.~'-7196Fei Vaa, MC, Am Eitp 

CIRCLE 794 OH READER SERVICE CARO 



We don V ^ newsletters 

But if you’re doing, 1 ,000-page technical documents, we’re the 
best— automated , siyle-sheet-driven, sophisticated pagination 
slick publishing features, and camera-ready output. 

GML/PC™ 

The technical docum entation and specifications specialist. 
Command Technology Corporation. 1900 Mountain Blvd., Oakland, CA 9461 1 
Telephone <415)339-3530 Telex:509330 COMMAND TECH 

OWCLE 793 OH READER SERVICE CARO 


DESK TOP 
PUBLISHING 

Opttcai Character Recognition (OCR) 

PC OCR soltware converts pnnled/typ^ 
documents into editable text files lor your 
desktop publishing system Supports HP S^- 
Jet. Canon. P^somc and most other desktop 
scanners Pre-tramed for many popular fonts 
and trainable to read virtually any typestyie. 
ind foreign fonts Reads proportional text 
matrix printer output and Xerox copies S385 
Chcck/AMEXA/ISA/MC/COD 
Essex Publishing Co 
PO Box 391 
Cedar Grove. NJ 07009 
(201) 783-6940 


EDUCATION 


EDUCATION 


B.Sc. DEGREE IN PROGRAMMING 

The American Institute tor Com(Xjler Sciences 
otters an in-deplh correspondence course 
which allows you to earn your Bachelor of 
Science degree m computer programming at 
home Subiects covered are MS/DOS. BASIC. 
PASCAL. C. Data File Processing. Data Struc- 
tures & Operating System Coneys 
AMERICAN INST for COMPUTER SCIENCES 
1704-PC 11th AVE SO 
Birmingham. At 35205 
TOLL FREE 1-800-872 AlCS 


THROW AWAY YOUR 
COMPUTER MANUALS! 


Learn Popular Software Programs With . . . 
VIDEO INSTRUCTION TOOLS 

Lotus 1-2-3 (4 r«urs> .. $ 999S WordPertoci 9 0 (A . hours} I299S 

PsgeMaker 30 PC <2hours) . . .17916 WordPertecl 4 2 13 hours) 99 9S 

P«geMaKer30 • MAC (2nou«8l . 1799S DOS 3 3 (3 . hours) 129 9S 

Ventura PutXisrwr (2 hou'S) . . 17999 MicroSotl Word 4 0 (2 . hours) .. 129 95 

Ventura ■ techntques (2 hours) . 179 99 MicroSolt Wonts (1 . hours) . .79 95 

Intro To I6M-PC (1 hours) . .. 7999 HyperCard - MAC (2 hours) 79 99 

O & A <1 . hours) 79 99 


These video tapes are self-contained training guides, which demonstrate every 
command m a given software package, while showing the computer screen and 
keyboard SIMULTANEOUSLY Save money call today' 

MICHAEL HALVERSON A ASSOCIATES FOR PRODUCT INFORMATION 

,3,3 M, ,8,85 ., .800-537-1 641 

FAX 1313) 72M238 MAJOR CREDIT CAROS ACCEPTED 

CIRCLE 75$ ON READER SERVICE CARO 


ENGINEERING 


^\tATHPAK^7^Jli£H^Ptiyi»men<eS^^Jjiytwe^ 

l.l()as\emhlerci>tled routines «hich lake full 
advuniage of X(KX7 miiih ciiprucevsors. 
FASTEST AVAILABLE ! 

I '/> to 2h X fuMci than hiyfi Inrl Iuhkimix' 

I Kciimiiles FIT ona.1Srv'2(liukes(USs; real 
().l7s (l.K5s A; UK on an IBM .XT); ilol 
prudiivt (let));ih 1l).IMXI)intM)7s((l.4')soit XT). 
Riuitino for; vector<s'scular\. matrices. t.U 
decom|iosition. malriv inversion, ci^cn- 
valucv vectors, FITs siaiiMics, integruimn. 
differential equations.. .and much more. 
Widely used in signal iV image processing, 
simulation, spectral unaKsis etc. Our user. 
likcMATHPAK.S7AuikviliciimeU}lellu\.' 
$99i s lor Turbo Pascal vefsiimi2oiir><uiirtoi|. 
91 19i s for Fortran. C. Modula-2 versions. 
9<i9i s for source code. Add $.^ for shipping. 
Precision Plus .Software 
12.19 Sir Dasid Drise, Suite I0l 
Oakville. Ontario, ('anada I.6J 9V9 
Tel:(4t6lK29-t5ll FAX: (416) a29-t742 

CIRCLE 796 ON READER SERVICE CARO 

ARCHITECTS AND ENGINEERS 

The AEMAS system is designed tof Archilecls, 
Engineers & other lirms where monitoring pro- 
tect costs is required Modules include Job 
Cost. Payroll, A'P, A/R, Invoicing, Personnel 
Scheduling. Reporl Generator and General 
Ledger Mulli-lermmals are available 
DATA-BASICS 

1 KXK) Cedar Road. Suite 1 tO 
Cleveland. OH 44106 
(216) 721-3400 


ENG/SCI GRAPHICS 

OMNtPLOT(S) (screen graphics) & OMNIPLOT 
(P) (ploder driver) prwide integrated engineer- 
in^scientific 2-D & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED' Menu-dnven. flexible, 
professional Choce of formats, tabular/line, con- 
tour. bar. pie. 3-0 wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P). both $295 
MICROCOMPATiBLES. INC 
301 Prelude Drive 
Silver Spring. MD 20901 
(301)593-0683 


$10 HP-41CX Emulator SW 

Powerful. Iasi. HP-41CX shareware program- 
mable calculator w/ unlimited calc Commen- 
cai ver is Editor's Choice w/ unlimited program 
lines. RS232, IEEE488 & HP-IL Insir Control 
options Transfer programs/dala lo/trom 
HP-41 BBS" has engring, fin . surveying, 
slats applic pgms FREE info 
Tacit Logic Systems. Inc (Eclipse Logic) 

PO Box 231178 
Tigard, OR 97223 

Sales (503) 684-6088/BBS (503) 678-1040 
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FOR MORE INFORMATION OR TO PIACE YOVR Al) CAU. 212 503-5115 . . . 
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ENGINEERING ENTERTAINMENT/GAMES 


SIMULATION 

QPSS/PC is a tull-powet version ol SPSS, the 
most popular mainframe simulation language 
Specifically designed for interactive use on to- 
dy's high-speed mcroprocessors. It is loaded 
with features such as interactive gr^ics and 
animation Using GPSS/PC. you car predict the 
behavior of complicated real world systems 
MINUTEMAN SOFTWARE 
PO Box 171/B 
Stow. MA 01775 

800-223-1430/508-897-5662 Ext 316 


ENTERTAINMENT/ 

GAMES 


RUN COLOR GAMES 

on your mono monitor 


Workiwiti any monographics card. Runs most 
al CQA programs, oven ssll-boottng ones. The 
best pertormance lor your mono XT or AT 
system-works grealt Rsdslic and very usable- 
even lor fast moving games. These Work: 
BASICA. FBghl Simulalor. GRASP. PACMAN. 
ZAXXON, LODERUNNER, Prin6hop. elc. 

$ 29.95 

1-e00-854-0561 ext 854 (orders) 

13.00 Ifipwng CAmttddSI -SB U&VISA 

WlUnson Software 

6400 WosimlnsiBr it 15. Wesminsisr. CA 92663 
(714)894-3216 

oncLE rse on reader service card 



AhULTSdfTWARE' 

Fw IIM PC, XT, AT ^2 A CsmpotlblM 
Wor1(f s Largest Distributor 
Nove-tome Day Shtppirvg . . , ^ 

Volume I .■. . .$11.95 ppd 

Volume It $ll.95pp<1 

Volume III $16.95 ppd 

^MllhruM9 $5.00 e*ch ppd 

^We<^ CaUlogtWsA $5.00 ppd 

0 >eck or money ofdef accepted 
roreign orders 6r 5.5" orders add $ 1 .00 per disk 
M>5 # P-O- Box 106-PC • Warlon CTQ6444 
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ADULT SOFTWARE 

25 vol. CGA / 10 vol. monographIcs, 
World's largest collocuon! 

$7.75 ea. ppd. (foreign orders & 3.5' add Sl.OOea ) 
25 vol. set $99.95 • MonographIcs 10 vol. set $49 95 

FrN CeWMl VISA/MC muit be 21-pteiie iMi eg*- 
QoM Coast Compsiting f seirloss 

RO. Box 1257-PCM. Secaucus. NJ 07096-1257 
Orieis OHr l-eesezs-OtSK Cestemer Servlee; 1-2t1-IM-0024 
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SPORTS HANDICAPPING SOFTWARE 

S$WIN with horse racing & greyhound hand- 
icapping software $32 95, $52 95. $67 95. 
$77 95 each Up to 1 7 entries analyzed class, 
speed, limes, odds, track, post, stretch, & 
finish Pro Football. Baseball. Basketball Soft- 
ware- $5295 Handicap races & games in 
minutes MC/VISA accepted Free into 
SOFTWARE EXCHANGE 
PO BOX5382 PC 
W Bloomfield. Ml 48033 
(313)626-7208 Order: 1-800-527-9467 


PC Magazine 
Marketplace 

2nd Color Option Available 


FREE SOFTWARE 


A disk FULL of the best PD programs 
we could ruvd. Utilities, games, business 
ind much ntcre all FREE and included 
with our big DISCOUNT SOFTWARE 
CATALOG ON DISK. Its easy to use 
and full of great values! 

Send S3.9S for disk. S&H or CALL: 

R SOFT-BYTE, 

P.O. Box 556 
Davton. Ohio 45405 
(513)278-1110 

Specify MS/DOS. Apple. CM64.MAC 

CtRCLE 7W ON READER SERVICE CARO 


PC Maffazine Marketplace the ultimate target market! 

The brand specifiers who read PC Magazine don'i have the tune tu stK>p aniund. 
their only concern is getting what they need a.s quickly as pos.sihle. 

Theyll MRETT their sllentmi (a PT ftlsgazine Marketplace 

For them PC Magazine Marketplaces llini i ki*.s|Miii.s«*.'f)is|>lay .Ad formal repre 
.seni.safa.sl. easy and cosleffoclivc method of pr<Klu<’i actpiisilion. Tlii'y know it will 
have the producLs they need uiul the informal ion they wuni regarding pni e. volume 
dLscnutiLs, .specirications and delivery. 

Ifvou think that your hu.sine.s.s can benefit fromihe TDU.lMMibrand.six-cirierswIio 
read PC Magazine . . VUU RE RIGHT! 

Sa take DtRETr Mfian and cilt (212) 303-5IIS«r (MXI) R25-4AD.S 


The COMPLETE Lottery TRACKER and WHEELER'” 

The M^COMKEHENSIVE Lot^ Sollwafe Profy^ OP the "foda/ for PICK-6 

CvnesfUmSeUltiaNSesadnaadUFonigiicoviitriet/ 

• Store Past 1000 Winning Lottery Numbers and Osses! 

• Track as many Stale or IntemMional Lottery Games as you wwit! No Limit! 

■ Produce EXPERT Trend Charts to Indentify Those HOT and DUE Numbers! 

• Analya Hits 4 ways: Bell Curves. Recency. Percentages, Frequencies. MORE! 

• Produce SfADSTICS tor ALL Numbers Vttu Play - NO Randomizing Here! 

■ Select Numbers to Play 5 Different WbysIVbu Choose what YOU Like Best! 

• Check Vour Bets For WINNING Combiriations' Record ALL Systems Played! 

• Store up to 2 BONUS NUMBERS (Play all internation^ games!) 

• We include Lottery Data Base for Stale Game of YOUR CHOICE (Please specify)! 

• Print Charts. Statistics. Recorded Numbers and WHEELING SYSTEMS! 

Choose From the WorMs MOST Popular WHEEUNG SYSTEMS! 

No other lottery software padage prowdes aH of these features! When we say complete. 
WE MEAN COMPLETE! Ea^ to use MENU DRIVEN SCREENS. Printer »id Color Monitor 
recommended but not required for use. Al wheeling systems and program features take 
only SECONDS tocompl^ Detailed Lottery user manual included Why pay more tor 
less? 

Use our Years ot experience with Vta computer advantage! 

THiiS4C4SHPRiZ£Snellrti8»ml8mtHththttpo/!iourpfogram'n«]ivMfanawttttlvlS8teBtSf 
lomrysoltwin program lliaiftusMiMnt (>ftft2100ano»Oil»AU.aipenm'‘ BC BPaso n 
Tm)n4c»sfipnmtM»ra2timeslia»a9»ftclmMWlmief^ 8LU. bVISTWigmn.OL 

'TTie COMPtlTl Lomry mACK£RM¥Mm£B S SPKUCUiMr I D.imWi. NY 

DoiTt Hesitatel Place your Order Nowl 
C OMY: $39.95 PkjsS200SAH 

MCAAsac«kiiFrse1-800-824-7B88, Ext. 283 
iiV^ mm (brcsnsttmcshrs 1-800-544-2600 
Entortalnnwnt Orv>Uiw*» Inc. pq boi ssa ow. pc. vumticro. ma oteei 
The PR£M/£Rf Loitory Sollwiare and Audio Products Company 

HCVtoaaAdMOoidmMppaSeMWilMMk PiMMMaa>9wMkaiwrWrmNOwd« 




Order Okect or see ^ local Soflware Osalec 
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LOTTO! $5 DEMO DISK 


Only GAIL HOWARD, ihc NATION'S 
ORIGINAL LOTTERY EXPERT. h«v doc 
umented evidence «f LOTTERY JACKPOT 
WINNERS using her published and com 
pulcn/ed systems 

AND ONLY GAIL HOWARD has the cun 
fidence to bring you this very special limited 
lime offer 

DEMONSTRADON DISK 
ONLy ».00 

for your evaluation of GAIL HOWARD'S 
SMART Llil K COMPITER ADVAN- 
TAGE'* Y«>u gel all (lull's lumous LOT 
TERY ADVANTAGE charts to help y.w 
pK'k the hcsl numbers to play in yuur favtirrtc 
stale or inIcmuliiHial gume Please specify 
which games Demo includes Ihc tytitrr list ul 
past winning numbers (or your game 


★ FREEW 

with your Demo Disk order 
GAIL HOWARD’S 64 Pr. PockH Guide 

to LOTTERY WINNING 
WHEELING SYSTEMS 


GAIL HOWARD'S DEMO DISK - check or 
money order imly 1X1 firf 5- 1 /4‘ — S6,0n 
for ,V 1/2* 

GAIL HOWARD’S SMART LUCK COM- 
PUTER WHF.EI.’*(k2V‘»5.S2 s/hl 
GAIL HOWARD’S SMART I.U( K COM- 
PUTER AnVANTAGE *«S1VV5*S2 s^hi 
GAIL HOWARD'S IMKIK. LOTTO: HOW 
TO WHHFI. A TORTV SP. i22X pages 
$U95-S2s/h) 


SMART LUCK COMPUTER SYSTEMS 

Dept. PC-6, P.O. Box 1 SI 9 - White Plains, N.Y 1 060S (318) 934-3300 


~CMCU7n ON READER SERVICE CAM) ~ 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PC-LOTTO VER 2.2 ( + CLUB) 

$35 US Regislered Copy Includes One Year 
Membership In PC-Lotto Club. Newsletter + A 
New Version One Year Later Comes With Most 
US And Canadian Lottos. Australia Shareware 
Version $6 US or Ask PC-Clubs, Main BBS. 
Freeware Houses (IBM-PC comp) 
LOrroWAfiE 

870GLAOI0LAAVE VICTORIA BC 
CANADA V8Z 2T6 
(604) 479-8536 
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ENTERTAINMENT/ 

GAMES 


ELECTRONIC CHESS BOOKS 

ANALYST 1 Complete "Chess ttooks" with 
more than 20.000 diagrams, superb animation 
and expert on-screen analysis Learn trom the 
masters or play your own variations IBM PC/ 
comp Choose Best Games 1980-85; Art ol 
Piece Co-ordination. Sustaining the Initiative 
$59(US)each + $3 00s/h 
HALCYON PRODUCTS INC 
P.O Box 65. Station "A" 

ScartMrough. Ontario Canada MtK SCI 
VISA/MC CALL (416) 471-6892 


FINANCIAL 


FINANCIAL 


COLLECTION AGENCIES 


Com t T onic 

Uebtmaster 

For Recovering All Types oT 
Third-Party Debts. Completely "cardless." 
Instant on-line work schedules 
Advanced power and nnibility 
Unlimited clients, debtors, accounts 
and collectors. Networks any number 
of workstations. Excellent service and 
support. National distribution. 
Dealers inquiries are welcomed. 

Comtronic Systems 

33305 Rrst Way South, Suite 210 
Federal Way. WA 98003 

206-874^034 


ATTORNEYS 



MoneyCounts^ 5.0 


The $29 Money Management 
Solution. Guaranteed. 


MtatrCOVm S.S is the easy-to- 
use. CPA-designed money 
managemeni/accounling program 
lor home and business. It oilers: 
Cash, checking, savings & credit 
card management, checkbook 
balancer, budgeting, financial 
slaiemenis. graphics, fast financial 
data base with three-way look-up. 
inquiry reports & on-hne help. 
Handles up to 499 accounts and 
100.000 transactions tUCltSts 
priiHed Rumal. Net eepy pratteled. 

MMfrCSMTSS.Salu 

■ prints any type of pm-feed or 
laser check it updates your 
records automatically 

■ estimates your 1988 income lax 

■ analyzes financing options & 
savings programs — computes 
interest rates ft loan payments 


■ prints amortization schedules 

■ manages mail lists — zip & alpha 
sorts — prints labels & index cards 

■ provides password protection, 
fiscal year support k pop-up 
notepad 

• .30 day money back guarantee 
(minus shipping) 

Call or tood S29 film fS 

MfifitofilkoadlHig 

Cneck/VISA/MC/C.O.D 

liocooodomimnioo) 




Dept, M 
373 Collins Road N.E. 
Cedar Rapids. Iowa 52402 
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(.hartiny Software 



MetaStock™ 

$195 

Demo Disk— $5 


Perform sophisticated technical analysis on 
slocks, mutual funds, convnodities. etc 
Features multiple movable windows, unlimited 
moving averem, 25* pre-set indicators, 
trendkiries and iradmg bands, overlays and 
spreads, phis much more! CompatitM with 
12* maior data services For compleie 
literature, call toll-free 

1 - 800 - 882-3040 

EOUIS International. Inc. 

Box 26743 SLC..UT 84 126 (601)974-5115 


PC Magazine 
Marketplace 

2nd Color 
Option Available 


LOAN PLUS 

Fully menu driven' Userfriendly' Organizes all 
phases of Loan Processing Easy to track pay- 
ments Processes five types ol Loans, including 
Rule ol 78 Produces Amortization Schedules, 
Payment Receipts & Invoices. Late Notices, End 
of Year Slaiemenis, Loan Collection Report, 
Labels, etc PC/MS-DOS/256K.Demo$995 + 
$2 sH Operating System $695 
ADVANCED PERFORMANCE Inc 
c/o Vickery Software 
102 Court St. 

Pickens.s e 29671,803/878-2100 

INVESTOR'S ADVANTAGE 

Chart Stocks and Market Indicators on EGA oi 
CGA monitor High Low Close. Moving Aver- 
ages. Volume. Momentum. Stochastics. Wil- 
der's RSI & more Select the best performers 
with the Relative Strength Report Spreadsheet 
Export. Manual or Aulomatic Update Easy to 
use communications included Only $99 95 
Software Advantige Consulting Corporation 
37346 Charier Oaks Bivd 
MT Clemens. Ml 48043 
(313) 463-4995 


GRAPHICS 


r EXEC-AMORT™ '' 

I Lotn AmortfMr Plus Softwart 

I ''- ■iBM-RC.AT.PS2 MOM •cempMtM 

I 
I 
I 
I 
I 
I 


I « (/••« fry mouMnd* • Uood NadotiwUol 
I eiAttomgjm *U»»dforJudg> 

W Utod by hundiwdo mml/Cttlld Pmta 

I M BorUu » m 

t * U«»d by big CPA’» Itodor’y Itgurmll 
I 3 Lotn AmortUtUono □ Prwootrt V«fu* 

I 3 APR'S comply to Q Fuluro Voluo 
US Roguloi/o/i 2 Q Noi ProoonI yc/uo 

■ □ lAO^prtAcciwy J bitwno/ Roto of 
I □ FItod A Ad/u*lsbM Rolum 

I Rouo □ YMp A Loon Pile* 

.a brogulof Poymonu J Eoiy to uoo monvo 

■ 3 RoJnl* A Fom □ (tew ccnngurmblo 

I 3 Pnpold htoiooi rounding 

I 3 Extra Poymonta 3 Graar for elfoni aar- 
I 3 Pbll Poymonta vfoM/ 

, □ Bolloon Poymonta J FREE Rog. 2 com- 

■ 3 Sofoa lorthoUm pilaoco MocAmortt 

I known '•»' "«• ponhooo! 

\ Ofily *149.95 ->5 S&H 

I Demo dnk & manual availaWa for $30* $5 SAH 

! ELECTROSONICS 

I 36380 Garfiald - «1. Fraior. Mch 48026 

I 80 a 658^48 or 31 X 791-0770 
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FLOWCHARTING 


BETTER FLOWCHARTER 

Know before you buy! EASYFLOW is the superb 
flowcharting program chosen by over 30.000 
users, and very favorably reviewed in the March 
10th 1987 issue ot Magazine See the 
"Index to Advertisers" under HAVENTREE to 





Interactive Graphics & Statistics 

Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
CAake posters and flow charts — 
with full screen editing of text. 

• Vary character font. size, 
position, color 

■ Stack and overlay graphs 
« 3-Dimensional graphs: fishnet 
& contour 

• Linear & Non-Unear Regression 

• Stochastic Distribution 

• Independence Testing 

• Descriptive Statistics 

Contact: Scientific Programming 
Enterprises. P.O. Box 669. Haslett. 
Ml 48840 (517) 339-9859 

CIRCLE 787 ON READER SERVICE CARD 


24 PIN PRINTER OWNERS 


STOP GRAPHICS S-T-R-C-T-C-H PROM 
VENTURA - AUTOCAD - PRINTSHOP 
AND 100’« OF OTHER PROGRAMS. 
GIVES DARKER. DENSER GRAPHICS. 


9 TO 24 PIN PRINTER TRANSLATOR 



Befote 

At»f IBU.XT.AT.PS/S 

HavenTree Software Limited 

Order Desk: 1-800-267-0668 

Information; (613) 544-6035 

Teielax: (613) 544-9632 

^ - 

1 n \ 

\ WV ! 

a 

Ctones. Lxiops 
-0v^2 
Primers 
Ajorowdliy 
tpson. 

F^nz^. Star. 
SeWosfa. Tl. 

GRAPHICS 


VISAAICXXXl 

Fonwl^i eiMzptfaML kw. 
MMLandoLuf 

Eooondido, CA ftM25 


Scientific Graphics 


■linear, log. polar plots 
■bar charts A Smrth chans 
■contour plots with labels 
*3-0 curves & surfaces 
^ ■thick lines, panel tills. 16 colors 
*4096 K 3120 resolution TKF tiles 
convert to PIC and GEM formats 
■tS fonts. 5 curve types. 8 rnarkers 
Over 150 routines con De coleO 
from your C progrom For pmoriol 
use only Source irxciuded $39S 
For PC, XT AT om Clones MM pnrMra piM- 
wrs. prsphes caiA sxs»nM Uooseh Ci 
Artec. DeSnwi. Lance. Tu«o C oonsxieii 


Scientific Endeavors 
508 N. Kentucky St. 
Kingston, TN 37763 
(615) 376-4146 
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GRAFPLUS 


Ifowcr Pack Youf PnSC Key! 
Only $49.95 

Gisfplus'* rxjme any IBM ot aetyaoNt 
jsnpiucs apptcathvi mm a piwvr^ 
commimicaLV by prmnng exaerK wKat 
you have cieeted •n'ut cixnfxitec 
screerr 

• Link into Pafemalwr or Ventura 

• Scale the tmafic any size 

• Print m aAx, black-xai-white. white- 
LXi-bbck 

• Print vCTTKally ce hwnuraallv 

• VUek with vimaillv « v bit-tnapped 
dot mamx.bKi;cxinkKr pnntct 

# Jewell Technolope*. Inc. 

*'*} 44th Ave. SuA 203 

Scatrtr.WAQWlb 

2069)7-1061 
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GRAPHICS HEALTH INVENTORY 


35mm SLIDES— In 24 Hours 

We transform your PC-Graphics files into full 

color. 35mm. 4000 line resolution slides and 

ship within 24 hrs All popular PC-Graphics 

Packages supported Filesaccepted by modem 

FREE FEDERAL EXPRESS on all orders of 20 f 

slides! Only $8 per slide 

Accent Presentations. Inc 

990 Highland Drive. Ste 202 

PO- BOX 1303 

Solana Beach. CA 92075 

1-800-222-2592 

GRAPHICS LIBRARIES 

Very Fast 2D/30 Auloscaling Graphics for Mi- 
crosoft Languages 3D Lines Use Color Fast 
Poly^ Fill. Solid/Wireframe Coto'/Blinking 
Text X-Y. Bar. Contour & 3D Fishnet Graphs 
Supports CGArEGA/VGA/Herc & Dot Matrix/ 
L^/Plolters (d Full Resolution Print Screen 
Port $140 NO ROYALTIES FORTRAN Source 
* $30 

CHIRP TECHNICAL SERVICES 
PO Box 551. Del Mar, CA 92014-0551 
(619) 632-3510(619) 259-6886 

FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen) Microsoft Fortran/ 
Pascal. R M. Lahey callable routines Graphics 
primitives, total 2-D plot support. 3-D plots and 
solid models EGA/CGA Hercules mono sup- 
port HP/HI plotter’ PLOTMATIC Laser, dot 
matrix printer’ PRINTMATIC $135 ea Any 2. 
$240. all 3. $340 Ask at)out our 15 fonts 
MICROCOMPATIBLES. INC 
301 Prelude Drive Dept PC 
Silver Spring MD 20901 
(301)593-0683 

BUSINESS GRAPHICS PLUS! 

GRAPH-IT, a full menu driven spreadsheet 
w/formu)a justification, creates 2-D & 3 D 
Graphs, inci hor/vert Bar. Line, Pie. Area. X-Y, 
Stock Hi-Lo. Linear Regres . Combos & more 
Also add notes to graphs Great lor presenta- 
tions User Manual Specify S-l/A’rK 3-1/2* 
$3750 -t- $2 50 s/h 
SHADOW SOFTWARE 
6 Williams St . Dept M 
Pequannock. N J 07440 
201-694-4976 

PRINTED GRAPHICS WITH TURBO 

GRAPHLINK does tor your printer what TURBO 
PASCAL'S BGI graphics does for your screen 
in ultra-high resolution! GRAPHLINK com- 
mands work exactly like TURBO’S BGI com- 
mands. 50 adding printed graphics to your 
programs is a snap and requires only two 
additional lines ot code! Supports HP. Epson. 
IBM. NEC & Toshiba printers Only $95 -r $4 s4i! 
VISITECH SOFTWARE 
05 3807 Ridgewood Ct 
Pittsburgh. PA 15239 412/733-4775 


STANDARD GRAPHICS 

Optimi^. comprehensive ANSI CGI compat- 
ible tunctions for EGA/VGA Closed figure. 
Raster. Segmentation and inpul option sets in- 
cluded Font Loading. Colored Cursors. Device 
Drivers, other goodies Works with most 'C 
compilers. MS ’ OuickBASIC ' and FORTRAN" 
A bargain for only $395 Examples, manual 
NOVA INC 
PO BOX 68976 
Schaumburg. IL 60168 
312-882-4111 

35mm COMPUTER SLIDES - S5.95 

Design your own presentations with your PC 
and popular graphics software packages (Free 
lance. Applause. Harvard Graphics, etc ) We 
convert your graphics files into boardroom 
quality. 4k resolution slides Finished slides on 
your desk in 24-48 hours Files accepted by 
modem or disk 600 433-8829 for tree kit 
IMAGE CENTER, INC 
PO Box 2570 
Roanoke. VA 24010 
703-343-8243 • Telex; 7407469 

RAINDROP" 

FAST. flexible, easy to use. compact T-S-R 
utility to send screen graphics to your 9 or 24 
pin dot matrix, ink jet. or laser printer Create 
quality b/w or color printer graphics Irom 
applications AND user written programs Full 
24 pin support Many options Complete driver 
library $3995. 

RAINBOW TECHNOLOGIES 
8106 St David Court 
Springfield, VA 22153 
703-440-0064 

AMAZING TECHNICAL GRAPHS! 

- - Announcing Aium 

At last, a sophisticated technical graphics and 
analysis program for the PC 

• ^lyz^explore/publish • display/edil 

• ultra-high resolution • color/20 & 3D 

• windows/menus/help • interactive 

• extremely easy to use • powerful 

- - $495 with 60 day money back guarantee - - - 
TrlMelrix. Inc 

444 Ravenna Suite 210PC Seattle Wa 96115 
(600) 546-5653 ext 232 (206) 527 1801 in Wa 

35mm SLIDE FROM YOUR PC 

COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant sWi 
color slides with color resolution 400% belter 
than your monitor Leave your printouts behind 
Use high resolution color slides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZONS 
180 Metro Park 
Rochester. NY 14623 
(716) 424-5300 


ANALYZE DIETS. MENUS & . . . 

so mu(^ more' with The FOOD PROCESSOR II' 
This TOP-raled software has the best database 
ol any system on the market today' Acclaimed 
by schools-colieges hospitais-homes-litness 
centers & businesses 2400-3000 toods-30 
nutrients $250. IBM-Apple-Macinlosh 
CALL OR WRITE TODAY FOR FREE DEMO DISK! 
ESHA Research 
PO BOX 13028. Dept M 
SALEM, OR 97309 
(503) 585-6242/7755 

Diet Analyzer 

Ideal tor weight control, menu planning, special 
diets, recipe analysis Tracks calories, sodium, 
cholesterol, liber. 1 20 others tor 1000 foods 
(inci many fast foods) & 100 exercises Can 
addrrwre Multi-day averages $4995 t 250 
s/h 30 day trial AMEX'MCA/ISA/Chk Demo 
disk $5 Free catalog 
Natural Software Limited 
129 Pearsall Place 
Ithaca. NY 14850 

800-626-2511 607-272-0157 (NY) 

OIETWISE/ENERGYWISE 

For Diet. Nutrition. Fitness conscious people 

• DIET Evaluation (children and adults) 

• MENU Analysis 

• RECIPE 

• BODY COMPOSITION 

• ENERGY EXPENDITURE 

• MS/OOS $39-S120 (professional \ers avail ) 
NUTRITIONAL DATA RESOURCES 

PO Box 540 

Willoughby. Ohio 44094 

800 NOR-DIET Ohio (216) 951-6593 


INVENTORY 


POINT OF SALE 
INVENTORY PROGRAM 


Maintatns 10.000 Item Inventory 
Opens Cash Drawer 
Prints Sates QcKets on 
40 and 00 column Printers 
Fast Easy to Use 
Supports Accts Receivables 
and Mailing List programs 

$89.50 

35 inventory & UPS shipping 
programs 

Cash r^awers A receipt pnntera 
Freeman Software ' Garland, Tx 
80CM26-6598 
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TO PLACE YOUR 
AD IN 
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Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


— dFELLER INVENTORY— 

A business inventory program written in rrxxktia- 
ble dBASE source code The menu-driven pro- 
gram lets you locate items by inventory name or 
nur^ It keeps track ol reorder points, vendors, 
average cost & other intormaiion 

* dFELLER Inventory $15(VRequires dBASE lldll 

* dFELLER Plus $200/with History & PC's 
Requires dBASE Ill-Ill PLUS (tor st(^ rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 
Ishpeming. Ml 49849 
•••(906)486-6024 - 


INVENTORY MANAGEMENT 

Stock-Master 40, ix)mmercial grade system 
provides Stock Status. Purchase Order Writing & 
Tracking. Trend Analysis. Duality Control Report- 
ing Debil Analysis. Bill of Materials. Multi Loca- 
tions and more Modular, ''rracro" priced & 
configured to your needs Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 
177-F Riverside Ave 
Newport Beach, CA 92663 
(714) 759-0582 


MAILING 

PROGRAMS 


YOURS FREE! 


“HOW TO MANAGE YOUR 
MAIUNG USr’ 

Discover how you can professionally 
manage your consumer or business- 
lo-business mailing list on your IBM 
PC or compatible PC with 640K RAM 
and hard drive — and save money on 
your mailings — with ArcUst and Ac- 
cuMail. two powerful, easy-to-use 
programs that offer you; 

• address correction and standard- 
ization • duplicate recognition • list 
merge/purge • postal presorts • fils 
maintenance • label design and 
printing • "Nth Name" testing • 
complete data security • and more. 
AniisI and AcevWa/f can help yon 
boost yoor mailing list's integrity, 
doliverahility. and parformancal 
To gel youf FREE BROCMURE. caH 
TOLL FREE 800-368-5006 or Mrire. 

Grouo 1 Software, Inc. 

Wasningion Capital Office 
6404 tvy Lane. Dept. PMK-3 
Greenbelt. MO 20770-1400 
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MAIL ORDER MANAGER (MOM) 

It you need order processing, list managemenl. 
Inventory control, and query-driven protit anal- 
ysis. MOM is for you And. we're NETWORKED- 
multtple order entry stations, we do it! Most 
competitors can't Clipper compiled. dBase III 
Files $895 Slide Show demo FREE wth this 
ad Working demo $45 
Dydacomp Development Corp 
PO Box 641 
Wayne. NJ 07474-0641 
(201) 694-0779 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE MS DOS 
MARKET . . . 
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MAILING PROGRAMS 


MEDICAL 


Speed Up UPS Shipping with ShipMate 


Intro Offer $595 

UPS Approved— Prints COD tags, labels, and manifest. 
PC Synergy • 1805 Cottonwood • Carlsbad, CA 92009 
(619) 931-0350 

"Il‘s so easy — even the boss can use it!’’ 

anClE 771 ON REAOEfl SERVICE CARO 


MaW Master+ 


Call For FREE Demo 

« Pre-Sort, Bulk & CAR-RT Soil 

* UPS & Fed X Ubels 

« Custom & Pre-defined Labels 

* User Defined Reids 

* Advanced Query Capabilities 

* Import/Export Data 

* Supports Laser & Dot Matrix 

* Eeisy to Use, Well Documented 

$145.00, Visa/MstCd Accepted 

MaiiMaster-f » P.O. Box 61 
Solana Beach, CA 92075 
(619) 755-1158 
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POSTWARE MAILING SYSTEM 

Automate mail preparation Cut postage costs 
by per piece or more Only PostWare prints 
address labels in bundle and bag. bulk mailing 
order Not a useless rip code sort Prints ad- 
dress labels, bag lags/tray labels Calc post 
age Works with dBase III PLUS. OATAEASL. 
PowerBase. Smart & others Also ASCII 

* 1st & 3rd Class— $195 * 2nd class— $395 

* Carrier Route— $300 * Dup Detector -$200 
PoslalSott. Inc. 

515 Division Street 

Lacrosse. Wl 54601-4544 

608/784-3500 800/831 -MAIL (6245) 


The Mail Order Wizard 

Is one very powerful program It olters a catalog 
business all the computing routines il needs-- 
and then some!, gives new meaning to the 
hackneyed phrase, user Iriendly' Written in 
Assembler, it operates with lightning speed 
very serious software, a must see "Catalog 
Age. S970. Oemo. St2 
The Haven Corporation 
802 Madison Dept M 
Evanston. IL 60202 
(312) 869-3434 or (800) 782-8278 


IMPROVE YOUR PRODUCTIVITY 

New versatile MAIL saves time with many 
automatic features Sensational searching and 
sorting Imports any Held ot dBase or ASCII tile 
Prints labels, rolodex. envelopes, elc Molds 
30,000 names Easy, quick to learn $45 f 250 
s/h Money Back Guarantee Visa/MC//^ex/DC 
Call, fax or write. 

Phoenix Phive Software Corporation 
7830 East Gelding Drive. Suite 400 
Scottsdale, A2 85260 800-331-1811 
602-483-0991 or Fax 602-948-1379 


THE MAIL ORDER ACCOUNTANT 

Order tultillmenl/LisI management Includes 
customer lists, labels in 6 lormats. inventory, 
invoicing, accounts receivable, customer pay- 
ments by cash/credit card Prints shipping 
labels, credit card slips. UPS shipping man- 
ilests. sales tax report dBase III Plus source 
code provided S975.demoS25 i $3 50 S/H 
GOLDSMITH & ASSOCIATES 
48 Shattuck Square. Suite B6-6 
Berkeley. CA 94704 
(415)540-8396 


MANUFACTURING 

THE FOREMAN 

Multi-user Now Available! 

• Invenlory/BOM/PO/Cosling 

• MRP Invoicing/Ad hoc reports 

• Repetitive mig or one lime build 

• Extensive Cost Control Standard vs Actual 

• Aulomoiive release interlace 

• IBM PC.N0VELLALT0S 

DCM COMPUTER PRODUCTS, INC 
43700 Twelve Mile Road 
Novi, mi 48050 
(313) 347-9600 


pc/MRP 

pc MRP can make life easier by tracking every 
aspect ol your growing concern poMRP's 
integrated modules include accounting, sales 
purchasing, inventory, receiving, stockroom, 
bills-ot-malenals. invoicing, billing, and 
cuslomei.vendor address book pcMRP inte- 
grates information from each element ol your 
business mio a umlied package 
'Working Demo Pkg complete with manual $25 
'Single User Pack^ $295 00 Complete 
'Multiuser Package S695 00 Complete 
SOFTWARE ARTS CONSULTING 
PO BOX 3621 
Santa Clara. CA 95051 
(408) 248-6445 
Call lor free literature 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


MDX-PC 

MOX-PC brings you the best of both 
worlds: the power and flexibility ol MDX 
medicai-office software in a PC-DOS 
format. Flaxes tor any specialty; 
manages billing, electronic claims, 
custom reports, medical records, more. 
Full upgrade path to MDX with 
UNIX/XenIx. Call tor info and free 
videotapa. 

CALYX CORPORATKM 

150 N. Sunnytlop* Rd.. Broohlleld. Wl 53005 
(800) 558-2208 or (414) 782-0300 
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MedicAide 

Complete A/R Pattern Billing System with 

♦ Billing Statements & Insurance Claims 

* Flexible AOiusiments tor Ease of Use 

• Practice Mgmnt Reports with Graphs 

* 99 Doctors & 99 Fee Schedules 

♦ Word Processing wiih MaiiMerge 
Excellertt VAR/CONSULTANT Opportunity 

$ 199 .«> 

30 Day Money Back Guarantee 

(602I 421-1287 

loiT.Vi'tikLtlVUilin.vx <Siiilo3 
Cus, (.'.i.irkk- .V. 85222 
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XLl Praetlca Management Syetam 

• Insurance claims • paper & 
elecMnic 

• Patient data & recall 
information 

• Super bills & statements 

• 90 Day trial period 

• Multiple physicians & work 
station support 

• Full financial reporting 

• Customer support lines 
Total Package Only $1450.00 
Practic* Management Syeiem, Inc. 

P.O. Box 23723 
Cotumbie. S.C. 29224 
l-eOO-521-7217 

CIRCLE 77S ON READER SERWCE CARO 

STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical, 
dental or ophthalmic practice 
$195 Base system palieni dala base, recalls, 
report ger^erator. letter writer & more 
$395 Point ot service transaction processing 
(superbills, linancial reports, receipts) 
$395 Patient billing module (slalentenis) 

$695 Automatic 3rd parly billing' tailorable 
claim torms with ICO/procedure codes 
tree Full featured demonstration disk & doc 

30 day money back guarantee 

GAMMA Incorporated 
Three Dundee Park 
Andowr, MA 01810 
(508) 470-0080 
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COMPUMEDIC" 

PROVEN Practice Management System— in use 
8 yrs Electronic dams. A/R. A/P,G/l. schedul- 
ing. statements, insurance torms. practice analy- 
sis. word processing, recall, delinqueni tracking, 
historical data FLEXIBLE! user designed forms/ 
reports Call for pricing Dental (DentalWare"*). 
eyecare/optomelry (EyeMate'”) & Vet (Vel- 
Logic"’) also avail Draler inquiries invited 
DATA STRATEGIES. INC 
17150 Via Del Campo Suite 203 
San Diego. CA 92127 
(619) 451-0480 


MUSIC 



CIRCLE 777 ON READER SERVICE CARO 

FORTE I/ll MIDI Sequencers 

16/32 tracks. 16 channels/track Record/ 
Playback 1,000,000 notes Most powerful 
MKDI editing Rhythmically flexible Step entry. 
Auto Punch. quantiTalion. realtime playback 
conirol. DOS shell. New in FORTE II: System 
exclusive storage, unlimited looping, SMPTE 
cue list. Songlisi, Accel/ritard St50/$250 
LTA Produdions 
P O Box 6623 
Hamden, CT 06517 
(203) 787-9857 

SONGWRIGHT IV 

Music Processor prints protessional sheet mu- 
sic. songs, scores with text, chords, symbols 
Compose, edit. copy, record, transaibe. play, 
transpose to any key Bass/treble, multiple 
slaves, all meters. MIDI optional. IBM/Epson/ 
Star printers: CGA/Hercules graphics $8995 
Send for free sample output. 

SongWright Software 
Route 1. Box 83 
Loveltesviile. VA 22080 
(703) 822-9068 




v. 
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FOR MORE INFORMATION OR TO PIACE YOVR AD CALL 212 503-5115 
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PROGRAMMERS TOOLS 



FREE 

BASIC Programming Magazine 

Crescent Software, the leadir>g manufacturer of BASIC tools and 
utilities is pleased to offer a copy of our QuickTALK magazine. 
More than just a catalog. K contains feature articles, tips and 
tricks, and of course a complete description of our products. 
Please call or write for your free copy! 

Crescent Software 

11 Grandview Avenue. Stamford. CT 06905 (203) S46-2500 
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714/594-5051 (CA) 
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PREVENTATIVE 

MAINTENANCE 


Memory Minder 

Metnory Minder is the most comprehensive 
disk diagnostic program available for 
iwcroccMnputm. Any operator can quKkIy and 
easily che^ the vital operating parameters of 
their floppy drives, including spindle speed, 
head alignmeni read sensitivity and others. 
Run Memory Minder before vital data backup 
operations. Use rt to align the drives without 
(hr use of an oscilloscope. 

IBM PC. XT, AT program and manual S70 
Precision Alignment Dtskettcs sold separately 
S40 each. 5.2S'' 40 track. 5.2S~ 80 track. 1 .2 
MB AT. or 3.5" 80 track drives 

JAM Syftems, Ud. 
Wir ^ ISlOO-ACcalralSE 
Aftoqucrquc, New Ncileo 87123 
SOS/292-4182 
We accept MasterCard and Visa 
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MAINTENANCE & INSPECTION 

An easy-lo-use computerized method to organize, 
operate, and control an effective prevenli'A main- 
tenance system Applicable to any type of busi- 
ness or industry fnill screen input and displays, 
plus function help command Maintains his- 
torical data, creates work orders, and provides 
numerous reports For into, write (o; 

PENGUIN COMPUTER CONSULTANTS 
PO Box 20485 
San Jose. CA 95160 

(408) 997-7703 FAX 408-927-0570 


PROGRAMMERS 

TOOLS 


SOURCE CODE 
NO ROYALTIES 


BOSS INTEGRATED ACCOUNTING 
VERSION 2.0 

Slash development costs with BOSS AC- 
COUNTING Fully miegraled modules in- 
cluding 64.. A/R. A/P. PAYROU and INVEN- 
TORY. Complete PASSWORD SECURITY. 
MULTI USER ' NETWORK compatible BOSS 
IS available lor QuickBASIC 4 x or IBM 
BASCOM 2 0 Features dean wed annotated 
code Easily modified No licensing lees All 
resale prolits are yours'" 

ONLY $995.00 

Ask about our 

• ISAM inlertace to QuickBASIC 4 x 
• Vertical market applications 

LAKESHORE 
COMPirriNG, INC. 

1105 North From Slreel thles MU9120 
1.01)0-345.4214 m Ml 610404-5120 

99 CALI niDAT 3C 
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Borland Programmers 


CREATIVE IffnRFACE TOOLS 

Create graphic mouse cursors, 
symbols, bic-mapped character sets, 
and dynamic, self-cakulating nvenus in 
text or graphics. 

Control program flow with keyboard 
or rrvouse. 

Supports Turbo C. Turbo ^scal. 
Turbo Prolog and Turbo Basic 
Three features, one price: $69.95 

1-800-622-8366 
Maxx Data Systems, Inc. 

II26S. Cedar Ridge. See. 115 
Durvcanville. TX 751 37 
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QuickBASIC Programmers 


We are the teading publisher of Programmer's Tools for OB. Our specialty 
is assembler subi^ines, and we even have a package that lets you make 
your OB programs memory-resident in as little as 6K of memory! 

Cal To! Free or write for detailed Information with no strings attached. 


1-800-922'3383 • 404-552-0565 ♦ CALL M-F, 9-6 Eastern Time 


MIcroHelp, Inc. • 4636 Huntridge Drive • Roswell, GA 30075 


FREE BUYER'S GUIDE 


CalorwitetortxrFFtEEconvrefKnsNeBu^'s 
Guide corGirtig hundreds (X langiBoe^ 
ard appicalions specilicaly lor IBM personal 
cornpuersandconpatibies. WeretbeworkTs 
leading independent dealer of programmer's 
deveiopmert teols because we provide sound 
advice, low discourt prices, fast deivety. FREE 
domestic shipping and no hidden charges. 

Programmer’s (kmnection 
7249Wtip()leAve MN 
North Canton. Otw 44720 

800-336-1166 USA 
216^-3781 OH &AK(C0leCt) 
e00-225-1166Cwiada 
218-494-5260 FAX 
91 02406879 Telex 

216-494-3781 kitemaHonal 
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f UNATTENDED 
FILE TRANSFER 

* Error (re* iransMrs between multiple sites 
• Schedule iransiers any timets). any day 
• Use stand alone or with other programs 
• No complex senpt languages to Mam 
• Easy set up commands ike Sand, Receive 
* LAN compatible. MuRi-ievei secunty 
• Auto recover from power outs, noise, etc 
• Parameter file dnven 
* Use as com/sarver with other programs 
• Shell to other programs & do transfers 
« Fast, versatile, reliable operation 
• OEM inqumes minted. Cal. 

Wired Software S7s per kxaiion 
SFI, Inc. 

6OX&316S0 Grand Prane. TX 75053 
... (800)888-0411 ^ 

^ (214)264.2626 ^ 
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'C DOCUMENTATION TOOLS 


• C-CMi (539) erwoles a grophlc-lree 
of the coHer/coled stiuctureL ortd 
creates o tUes-vs-procedures table 
of contents 

•C-MM ($39) creotes/mserts/updates 
heoden lof each procedure 
showing calier/cotled procedures 
and tdentffiers 
•C4I$T ($29) lists and octlon- 
dkigroms or reformats (incl 
comment alignment^ 

•C-R9 ($29) aoss-reference of 
locol/gtobofoorom o t o r tdenWlert 
•SPEOAUI ($^ ON 4 programs phis 
FREElni^rated C-OOC progrevn 
•30-OAY money-bock guarantee 


SOFTWARE BLACKSMITHS INC. 
6064 St tves Wov 

Mississauga ONI Conoda LSN-4M1 
(416)858^4^ 1ICAUNOWII 
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A. 


SOURCER, 


COMMENTING DISASSEMBLER 


Sourcer . aeales detaied commened source 
code and hsungs from memory. COM Mes or 
EXE Mes deedly sutable lor assembly BuR m 
data analyzer and sxnuislor resolves rnulcie data 
segments and provdes detailed comments on 
interrupts and subfunctons. 10 ports and much 
more Opbonal BOS Pre-Processor . generates 
detailed convnemed kstmgs for any BIOS Out- 
siandmg review m PC Magazine 4 26 88 pg 46 
SOURCER $ 99 95 

SOURCER w BOS Pre-Processor $13995 

(9i«Rng$3 omsMeUSASiS CARes eMiaii 
To order or receive nkxmation |us> can ' 
1-800-662-8266 
V COMMUNICATIONS 

3031 TischWay. Sure QOS. Oepi PC 
Snn(ose CA9S128-(40a)296 42Z4 


| i|i riliiMiii Ill'll* rill 'Si 'iiii 'll It 'i"i«|i|. 

i(:i[i;o:i: ;iMiii:sii'ii:Ft 

111, -iru "1 mu wimiiii iimi mi mi mmii III 

Compile Past Bar Code 
Printing into your programs 
with Code Master 
• Prints UPC/EAN. 2 of 5. 

3 of 9 and more 
•No Royalties 
•Supports Clipper. C 
and more 

$149.0® $249.00 "S" 


Computer Connection 
P.O. Box 6)4. Eau CUire, Wl 54702 
(715) 83) 2331 
FAX (715) 8)2-0700 
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Opt-Tecti Sort/Merge 3.0 

Eidremely Iasi SotVMerge program RunasaDOS 
command or (XL as a subroutine Uniimiled 
fiiesizes. most languages, datatypes & liietypes 
supported including Btrieve and dBASE II & III 
Advanced teatures include record selection, rec- 
ord retormatling & much more! (^11 or write tor 
more into MS-DOS $149 Zenix $249 
(Hit-Tech Data Processing 
PO 80x678 
Zephyr Cove. NV 89446 
(702) 588-3737 


PUBLIC DOMAIN 


AS LOW AS $1.75 PER DISK! 

Over 2,000 of Ihe LATEST 4 BEST PO/ 
Shareware Programs, as described in our FREE 
DISK catalog' As low as $2 per 525” disk' 
Orders shipped m 24 hrs! Gift cert avail MC/ 
VISA CORRECT address & phone number Is: 
GLW Software 
PO Box 14008 
Arlington. TX 76094-1008 
(817) 265-2007 (24 hrs) 
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THE SHOWCASE FOR PRODUCTS ASD SERVICES l\ THE MS DOS MARKET . 



FOR YOUR PC 

50,000 FILES 

AS CLOSE AS YOUR MODEM 


£»?eO:PER DISK 
750 

20 TOP IBM PC PD/SW OISKS 
(360K) ONLY $15-f $3 SAH 


Exec-PC runs 
fhe nation’s largest 
Electronic Bulletin Board 
System (BBS) with the 
most extensive online 
collection ot software and 
message conferences. 

60 multi-user, 

2.6 gigabyte of storage. 
For free trial 

have your modem dial: 


414 - 964-5160 


Try Our New System! 
The New BBS Standard. 


for voice into coll 414-963-2880 


OubeCalc. EDRAW, AutoMenu. Math Tutor 


EZ-Form, PC-Style, F^Oisk. 

KiOCames. Best C^mes. Horrw Inventory. 
PC-Outline. Form Letters. ImagePrint, 
SideWnter. PC-Prompt. Best Utilities 


kBRiGKT FUTURES Inc. 

r Dept. PCM 

. P.O. Box 1030 
East Windsor. CT 06088 


WRITE FOR FREE CATALOG or 
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PEOPLE’S BEST 
CHOICE VALUE 


shareware/Public-Domain Programs less 
than 60 cents each!." 


Take a close look at other companies 

^ . .AS ^ ^ .. .. ..J ...Sll . 

Jpi 

SO for a disKette with one 


icirw a VIV/9V *wi\ at vtiiai wiii|Aaiiiaa 

distributing Shareware, and you will see — 

Other companies advertising in this nragazine eitt 


to buy a certain numffST 
At PEOPLE 


lagazine either charge $3 or 
lie program, or you have to commit 

_isKS to geVmeir ‘"special offer". 

’S CHOICE, over 2200 programs are available from a 
collection of over 330 disks, each disk ffull of oroorams!) is listed 
and described in our 56 page catalog, ana can oe oougnt in any 
quantity for only ^.75 per diskette! with an average of over 6 
pr^rams^er diSK^e^^u ^a ^lies| than 60 cents per program II 

Cat^og lists and descnbes over 2200_prqgrams placed on the 

:tic 


330 diskettes in the PEOPLE'S CHOH 


.rams c 
collection. This size- 


able program collection offers something for everyone, and the 
. *u.. cic/-»n. CO qhOICE collectioo ihcludes - 


^esj3^programs in the PEOPLE'S 


Games! 


'ord Processors! 

•Personal Finance! w 

•Utilities! (Disk, Printer, Screen, etc) •tOiUS Clones! 
•Programming Languages! ^Database Systems! 
and much, much more! Bef 


•Accounting Systems! 
•LOTUS C 


I much, much more ! Because of the large number of programs 


in the collection, we couldn't even begin to list In this ad what Is 


contained in the collection. But, give a call, and the complete 

M. I 


FREE catalog will be sent right out to you. Once in your hands, 
- •" ' — * ' — — — ' ‘“ife — * 


you will be able to order useful and interesting programs at just a 
1*. : — . 1 


taction of the price that other companies charge! 




MW Orders may c 

'eopla's Choice. P.O. Box 171134, Memphis. TN 38187 


or COO. mmm 

1-901-763-0471 
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FREE SHAREWARE 


INTRODUCTORY OFFER 

• 5 loaded disks for IBM 

• lO-F latest programs 

• Never before distributed 

• Plus our latest catalog 

• No charge for software. 

• Pay only $5.00 s/h 

• Visa/MC/Amex/Check 
International Software Library 
511 Encinitas Bivd. Ste 104 
Encinitas, CA. 92024 

800 669-2669 
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FREE! 


1 1 :Tu 1 


SOFTWARE 

CATALOG 

over 32 pages! 


Van Nuys. CA 91409 


Toll Free — 24 Mrs. 

1-800-245-BYTE 


wltt>ln California 
1-818-781-9975 
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FREE 


Catalog on DISK 


The BEST collection of 
public domain/shareware 
software for IBM & compat. 
HUNDREDS to choose from. 

JDXDCS 

P.O. Box 1561 
Corona. CA 91718 
C714) 734-7075 

Call or send for free disk now! 
Specify size: 

5.25 or 3.50 
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FREE 

PUBLIC DOMAIN A 
SHAREWARE CATALOG 


Lowest as SI. 50 per Disk 
Best Quality 
Fast Service 


Over 1000 IBM Software 
On 5 1/4' and 3.5' format. 


Write to: 

SOFTSHOPPE 

POB 709. Ann Altxx. Ml 48105 
(313) 763 8751 
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PUBLIC DOMAIN REAL ESTATE RELIGION 


FREE 

IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


lOOO's of Great Programs 
Only $2^ per Disk 
Carefully Seleaed 
Fully Tested 
Indudes Exclusive 
2 FREE disk offer 
NATIONAL SOFTWARE LABS 
13376 Washington B. fl Dept A 
Los Angeles. CA 90066 
Write or Call <2I3) 827-7889 
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REAL ESTATE 


L-PLOT... 

A Meles & Bounds program (o plol/prinl plats 
of any scale- Any description- use Any mea- 
surement! Calc areas, error ot cosure, plots 
multi tracts IBM/compal with monographics. 
CGA or EGA capability $190 Or send St5 (or 
real working demo, refundable with order Visa/ 
MC/chk Free info. 

LAN/SCAN. Inc 
PO Box 6863 
Abilene. TX 79608 
(915) 672-2901 

MANAGEMENT & ANALYSIS 

* "Real Property Management ' $395/$595 lor 
residential & commercial propert es and other 
bkkp'g. Flags delinq't tenants; prints budgets, 
checks, invoices & 1099S No retyping ot 
recurring data * Real Analyzer ’ $195. when 
deciding: buy/sell, exchange, or relinance 
30 day money back guarantee 
REAL-COMP INC 
P O. Box 1210 
Cuperlino. CA 95015 
(408) 996-1160 

PROPERTY MANAGEMENT 

Comprehensive program lor managing residential 
and commercial properties Many management 
reports ttKiuding operating statement, delinquent 
rent, lease expiralion and transadion register 
repoit. Provides check writing, check reconcilia- 
tion. posting of tees, recurring expenses- 
$495 Investment Analysis— $245 
YAROI SYSTEMS. INC 
813 Reddick SI 
Santa Barbara. CA 93103 
805-966-3666 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


PROPERTY MANAGEMENT 

Since 1976 over 6,500 users ol our software 
have found it comprehensive, flexible and easy 
to use We offer systems to manage the tallow- 
ing types ol properties: COMMERCIAL/ 
RESIOENTIAL/CONDOMINIUM/ 
HOMEOWNERS ASSOC /MINI STORAGE FA- 
CILITIES 

For more into and sample printouts call. 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID 83835 
(208) 772-3259 


PROPERTY MANAGEMENT 

Rental-Ease New stale ot the art property man- 
agement software Extremely last and easy to 
use Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
check writing No extra modules to buy The 
ultimale In property management $695 com- 
plete Free brochure Demo $10 
STRATEGIC OFFICE SYSTEMS 
9129 Mallard Circle 
Sandy, UT 84093 
800-942-6784 or 801-942-6784 


RELIGION 


Quick, Complete and Easy 
3 reasons why Bible Quest is 
rated the best software for 
Bible study 

Bible Quest 

• search by word(s). 
phrase ur aTerence 
Expand your knowledge 
• your request is IiKated 
instantly in full context 
Answers you've always wanted 

• works with most word processt>rs 

A unique learning tool 

• requires 640K, 2.1 MB Hard Disk, 

and DOS 2.1 or later 
Unlock the potential of the 
Bible in your life 

Bible Quest 

(King James Version) 

An InfivQuest Product 


Call 800-336-6644 
Free color brochure 
Order your own copy 
$99 + $5 handling and shipping 
(Visa, MasterCard or 
American Express accepted) 
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CHURCH 

SOFTWARE 


IpOWERCHURCH PLUS! « I 

( Fast, friendly, reliable church administra* ■ 
tion system. Membership, full fund ac-l 

■ counting, contributions, payroll. pay-| 
ables. multi-user support. & much more • 


I- ALL for $695 complete! Compare us I 
■feature-for-feature against any over- ■ 
priced package We're helping thousands I 
of churches with great software at a great * 
me! FREE phone support, no time limit. I 
1o high-pressure sales pitch. To order " 
FREE full-working DEMO version. | 


jt,. 

.call Customer Support. 

I FI SOFTWARE I 

■ P.O.BOX 3096 BEVERLY HILLS, CA 90212 ■ 

L H B ^ J 
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E/YAS COMPUTER BIBLE 
Vwision 2.0 

New American Standard 

The best of the best sellers 


For IBM ind 100% Compatible 

• Insumiy searches lext for any 
word or phrase. 

■ Allows verses to be saved for 
use with word processors. 

• Also includes windowing 
capability. 

Mai) check or money order to: 

Foundation Pros Publications 

m P.O. Box 6439 

Anaheim, CA 92816 
(714)630-6450 

S129^5 (CA orders add 6% tax) 
plus $4.00 shipping & handling 
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SCRIPTURE SCANNER 
BIBLE ON DISKS 

• Search the Bible in seconds 
for key words or phrases. 

• Print any list or portion. 

• Write sermons, lessons, 
etc. from your word 
processor or ours with 
access to scripture. 

Special: $99.95 & up 

CALL: 512 - 255-9569 

OMECA 

SOFTWARE 

Box 355, Round Rock, TX 78680 
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PARISH DATA SYSTEM " 

Comprehensive census/coniribulion program 
Easy to operate, menu driven Family, member, 
financial into & reports fully integrated Selec- 
tive lists, labels, contribution/tuition state- 
ments. personalised letters Us^ can create 
own reports, letters Other church programs 
available Over 2600 users Free into 
Parish Data Systems, Inc 
3031 W Northern Ave . Suite 121 
Phoenix, AZ 85051 
(602) 247-3341 


SALES MARKETING 


s ([ Sale Maker^'js 

Client Management 
& Telemarketing Software 


Edilor't Choice 


JB 



"A very well 
rounded system 
with broad 
functionality 
and excellent 
screen design. 

It is also fast and easy to operate, 
^ a package to beat.' 


MAGAZINE 


• Very easy to learn & use 

• User-customizable for any business 

• Lightning last file access 
t inb^nd & outbound telemarketing 

• Schedules calls and call-backs 

• Autodials your phone 

• Records contact history & notes 

• Tracks lead sources 

• Word processor built-in 

• Instant follow-up letters & labels 

• Mail marge for targeted drect marketing 

• Generates custom management reports 

• Pop-up windows, full color screens 

• Unlimited file capacity 
« Imports & exports ASCII files 
« Over 95 searchable data entry fields 

• Single-user & toie LAN versions available Box 531650 Grand Prairie TX 75053 
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PC Maguin« 12-22-87 

Nominated for 1987 Award 
for Technical Excellence 
tor Application Softwarel 


Reduce costs. Increase Sales. 
Call today for free information. 

1'd00-433-5355 

(214)264-2626 in Texas 
SaleMaker Software 
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SCIENTIFIC 


SECURITY 


TURN YOUR PC INTO A WEATHER STATION 

... IN MINUTES! 

Add PC Wotbei to poor IBM PC )Cr. AT 
or compatible ud mur compuier will keep 
a coottani aod wataiful eye on local weather 
cofxlition, while you won on word prooem- 
ing. spreadsbeett, or programming. With 
the PRO n Eipandedboftware Option, 
ymr computer even perfomu daia*loggiiig. 
The PCw inchides all weather Muon and 
mounting hardwire, plug-in computer card. 
Mftware, 9V adapter, au conqilete on-line 
help screen documentation to diange your 
computer into a personal weather station. 

The PCW »tl 

• BaroaMtcr • Two Tcaipcralaret 

• WladSpecd • HVLo Temp Alarm 

• Spaed Alarm • HVLo Tamp Record 
a Vniid Cast Record a FovYaarCaiawdar 
a Wind Dirmtlon a 11/24 Time R Alarm 
a Wind ChUl Factor a Dly/ Yriy Rainfall* 
*Wiia Ike optioul RC-2 Rm CoHector. 

• • MADE IN VJSJl • • 

VISA, HA'. AND AMEX 
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PROBE POLES & SINGULARITIES 


RISK FREE $99 Offer With Top 10 Word Processor 

(See Review in this issue) • Define New Functions • Use Built-In Graphics 
Nonlinear (even singular) coupled diff egn •Indefinite (even singular) integrals 
Fit 60th order curves to imported data ♦ COMPLEX/real roots • Programming 
47 predefinitions • 14 digit accuracy • More • "Dev. over 40 years by 
aerospace vets" EE Times * MS-DOS, 640KB. graphics card * CURVE**" 


CALL TODAY • 800-648-5353 xlOO • VISA/MC/COD/Check 


[Curve Systems International 11693 San Vicente Blvd . Suite 350, LA, CA 900491 
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SECURITY 



Only $249.00 

To order, please call; 
l-iOO-247-5712* 

TML Inc 

4000KrM«Wayn..2-12aLakcO(«t|o,OR VXDS 
*Fai tafo. a la Ore^ cbO S(D-6}S-m6 



PC Security Products 
Hardware/Software 

LogSafe Access Prideciioti 
KorkSafe Bttek-uft PratectioH 
ComSafe Modetn Pmh'ctiun 
CodeSafe W/W' Copy Prolectioii 
ViruSafe 17r//s Ptfileclioii 
DaiaSafc ikiltt Pmleclioii 
DemoSafe Demo Proleclion 

Gamma Security Products 

"lO U ilshirr Blvd . .Santa Monica. 

(jil(fofnia‘)M(H Tel: 21.V.W^-W»‘* 
FAX TW: AKKdKlKJ'l 

RnHhurcs & Demos .Availahlc 
CIRCLE eos ON READER SERVICE CARD 


ULTIMATE VIRUS DETECTION! 

Detect viruses al work or unauthorized use ot tiles 
on your IBM/compalible's hard disks Evot 
checks bool records! See review in COMPUTEI’s 
COMPUTER VIRUSES book Download a tree 
evaluation copy from our BBS al (213) 276-5263 
Still S15-VISArMC Includes 6 months "Virus 
Into Palladium" BBS membership 
Gilmore Systems 
PO 80 x 3831 

Beverly Hills. CA 90212-0831 
(213) 275-8006 



With our Copy Protection 
Products. They really work and 
do not burden the honest user... 

For Hardware Based Security 
(Parallel Port/ROM Socket Interface) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• DURATION KEY TAG 
Limited (days^ hours, mia) 




For Disk Security 
High Level Security 

• PADLOCK II DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 

For Hard Disk Protection 
• HDCOPY 

Low Level Security 
Utet /wlaJIaMr Pmttnoi 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden the 
user or simply don't work. We have 
over 3500 satisfied software firms 
utilizing our systems. The high-level 
fingerprint has not required an update 
in over 3 years. 

Why should your valuable data or 
useful software program become 
available in the Public Domain? 

Call or write for 
more informatioa 

GLENCO 

ENGINEERING INC. 

SCRVING 7Hf SOfTWARe INDUSTRY SiNCt 1979 
721 W Algonoum RO (312) 364-SOrr 

Arlinglon Hts . IL 6000S (7638) 

FAX 364-7698 

Tele* 493-7109 
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T he world’s leading soft- 
ware monufoefurers 
depend on Softguard copy 
protection systems. Your 
FREE DISKEHE introduces 
you to SuperLock * — invisi- 
ble copy protection for 
IBM-PC (ond compatibles) 
and Mocintosh. 

• Huid disk support 
• No source code chonge$| 
• Customized versions 
• LAN support 
• New upgrades avoilable| 

( 408 ) 773-9680 

SOFTGUARD SYSTEMS INC. 

710 Lokewoy, Suite 200 
Sunnyvale, Californio 94066 
FAXI408) 773-1405 


SQfTGUPlRD 


■e 



Designed lor user-transparency clone 
compatibility A strength It features 


• no need lor damaged media or 1 0 plugs 

• Itiwads all Bil-copy Software 

‘ supports all Hard & floppy Disk formats 

• restrict or allow Network Installs 

• allows protected upgrades by modem BBS 

• limitprogramusebyOateoraEnecutes 

• remotely reset installs or Expiration 
$195 Starter Kri or S495 wrth NO meter 
counts Free info A demo disk available 

© Az-Toch Software. Inc. 
30S Easi Franklin 
Richmond. 140 6406S 
(BOO) 227-0644 (816) 776-2700 
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SOFTWARE COPY PROTECTION 

• Inslalls easily on youf IBM-PC sottwaie 

• Odeals all disk copy software 

• Supports all Hard & Floppy disk formats 

• Retires NO special devices or disks 

• Invisible to your end user 

Eval disk protects two programs ol yours S25 

Starter kit & No meter count packages $99 + 

l-Tech Corporation 

377 Route 17 South. Suite 618 

Hasbrouck Heights. NJ 07604 

(201) 288-1608 (BBS 8 /N/l): (201) 288 8795 
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SECURITY 


STATISTICS 




The PC Protector 
I^ssword $99 



Protect your valuable data 
Control licensed software 
Secure hard disk 
Restrict floppy access 
Menu driven maintenance 
Login wfoptional password 
Audit trait of aciivrty 
Visa. MC. Amex 
PH. (204) 956'279B 
Fax (204) 943-3702 

NASDEC 

2704 • 85 Garry St 
Winnipeg. MB Canada 
R3C4J5 
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MAILSAFE^''' 


A software ifnpiementaiion of the RSA 
public Key cryptosystem tor MS-DOS 

• Secure Messaging wiiriout secret snaong 

• User Key generation 

• RSA Digital Signaluro '' User lile aultienocalior 

• RSA Digital EnveioDe"' secure data gnvacy 

• local Me encrypMyi 

• ConfiguraKin features for rnost E MAIL Systems 
» OEM versions available tor DOS and UNIX 

$250 per copy Quantity discounts Special 
prices for government ano education marKets 
The RSA ouOiic Key u-rypto system « protected 
Oy US patent 4 aos 829 

CAtt FOR INTPOOVCTOnr OFFER. 

RSA DATA SECURITY, INC. 

to Tvnn Doipnm Drive • Redwood Q'ty CA 94065 

41S/59S-8782 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212)503-5115 
or (800) 825-4ADS 


BIT-LOCK* SECURITY 

Piracy SURVIVAL 5 YEARS proves eliccii veness 
of powerful mullitayered security Rapid decryp- 
tion algorithms Reliable security device (rans- 
parenl lo PARALLEL or SERIAL port Compli- 
mented by low cost KEY LOCK" mullileatured 
COMPU-LOCK" including countdown, time- 
out. data encoding & mulli-produci protection 
MICROCOMPUTER APPLICATIONS 
3167 E Otero Circle 
Littleton. CO 60122 
(303) 922-6410 or 770-1863 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET . . . 


STATISTICS 




Ideal for researchers and busi- 
ness professionals. SOLO 
provides all the necessary stat 
procedures. Incredibly easy to 
use. Inexpensive enough for a 
single proj^ or occasional use 
$149 complete with graphics. 
Call today. MC or VISA 
Satisfaction guaranteed!! 

PKifln P STATISTICAL 

PjVLUj^ software 

1440 Sepulveda Boulevard 
Los Angeles. CA 90025 
(213) 479-7799 
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NEW RELEASE NOW AVAILABLE. Even 
belief graphics, exponded on line help, 
and much more SfilloniyS590-Quonlilv 
ond Acodemic Discounts available. $?0 
Demo. Call toll-free tor more mlormofion. 
AX.'VISA/MC. 


1 - 800 -STATAPC 

Computing Resource Center 

loeul Kuiioru 6ov.'.vd CA«IXlU 

( 213 ) 470-4341 
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RATS Version 3.00!!! 


RATS is an integrated cnvironmenl for dau analysis, forecasting and 
graphics. Forecast wnh Box-Jenkins (ARIMA), exponential smoothing, 
vector auioregressions, large models and others. Qtoose from a wide va- 
riety of techniques to analyze your dau, from stepwise regression to logit 
and probit, from iwo-$uge least squares to spearal analysis. Generate 
reports using the excellent graphics and dau-handling capabilities. 

Our newest release (3.00) is more interaaive than ever, with full help at the 
touch (^<FI>. ITte power of RATS, in a new, improved form, isstillyoun 
for or\\yS300!! Call or write for more information today. 

VAR EconomelrlcR (600) 822-8038 / (31 2) 664-8772 

P.O Box 1818 

Evansion. IL 60204 circle ai4 on reader service card 



A powerful, elegant, and super-fast statistical package integrated wittv 
complete data management and dynamic graphs, (ilomprehensive selec- 
tion of descriptive, inferential, and exploratory statistics with forecasting. 
STATS* features intelligent, two-way interfaces to data from Lotus, 
Symphony. dBIII*. and other programs. For more inlo look (or our ads in 
most computer jourrsals, ask your dealer, or contact StatSoft. Price $245 
(♦$5 ship/handl) 


StatSoft 


2325 E. 13th St., Tulsa. OK 74104 
(918) S83-4149 


Overseas offices StalSoll ot Europe (Hamburg FRG).pb 040/4200347. SlalSotl UK {Lon- 
don UK) ph 07072 71166 Heame Software (Melbourne Australia), ph 613-497-4276 
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zTHE BASS SYSTEM^ 


DATA WTSTUOY; 

INFILE WTSMTS; 

LENGTH SEX 8 t ; 

INPUT AGE 1-8 « 

• 88 

FORMAT AGE 8 . 0 

PROC OLM DATA«WTSTUOY : 

CLASS SEX ; 

MODEL WEIGHT • HEIGHT AGE SEX; 

The BASS SYSTEM (our product) took 25 seconds. 384K, and 1 2 Meg ol 
disk space It costs $399 one time, with occasional updates at $35 Dataset 
was 1 .000 observations 

BASS INSTITUTE, INC. P.a BOX 349 CHAPEL HILL. NC 27514 (919) 933-7096 



CIRCLE 816 ON READER SERVICE CARD 


MINITAB*S a PC of cake! 

MINTTAB features intuitive 
commands for comprehensive data 
analysis. Includes basic statistics • 
re^ne^n • time series • t^ulation 
• ANGVA • plots • histogi^ • 
much more. DOS based version in- 
cludes LOTUS interface hi-res 
graphics, no copy protection. Used in 
over 60% of Fortune 50 companies. 
For free brochw caO 814/23M280. 

MINITAB e 

STAtlSttCAl 50MWABE 
Mini^ Inc 

3081 Entnpiue Dc. State ColleSe, Bk 16801 
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STATISTICS 


NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
regression T-tesIs ANOVA (up to 10 factors, rep 
measures, covariance) Foreca^ing Factor, clus- 
ter. & discriminant analysis. Nonparametrics. 
Cross Tabulation Pk^: histograms, box. scaRer 
stemleaf Sort Subset Transtormaiions Fleads 
ASCII New graphics Pkg S59 
NCSS 

665 East 400 North 
Kaysville. UT 84037 
Phone: 801-546 0445 

STATISTIX - ONLY $169! 

STATISTIX is a powerful and very easy-to-use 
statistical system lor PC's Used by many 
universities, businesses, fed and state govern- 
menis and research organizations Check us 
out before you buy a statistics program, you'll 
agree SX is a "best buy"' Money Back GUAR- 
ANTEED For more into. 

NH ANALYTICAL SOFTWARE 
PO BOX 13204 
Roseville. MN 55113 
(612) 631-2852 


STAY PLAN III 

Easiest to use statistics program available 
Complete range of statistics-curve fitting 
crosstabs, correlation, multiple regression 
T-tests. etc Graphics with printer/plotter out 
pul Capable of handing over 50,000 data 
points, interlaced directly with lotus tiles Demo 
diskette available MC/VISA Only $179 
THE FUTURES GROUP-STAT PLAN III 
76 Eastern 6lvd OepI C 
Glastonbury, CT 06033-1264 
(203) 633-3501 


SURVEYS 


A-CROSS - #1 IN CROSSTABS 

Easiest & most powerful crosstab program tor 
survey & research dala 168mill ca5es-9,999 
vars/case Read any ASCII, col binary. dBASE 
file Professional tables to all printers f laser- 
outputs to ascii & lotus wks tiles Full stats 1 1- 
lest. chi-SQ Nominated for PC Mag Award for 
Tech Excellence 
STRAWBERRY SOFTWARE INC 
42 Pleasant Street FREE DEMO DISK 
Watertown. Massachusetts 021 72 
(617)923 8800 FAX (617)926 0134 


THE SURVEY SYSTEM 

An easy to use menu driven system lor the 
entry, editing, processing and presentation ol 
questionnaire data The system can produce 
camera ready crosstabs and other tables in 
banner format Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 
15 Lone Oak Clr, Dept P 
Petaluma. CA 94952 
(707) 765-1001 


TAXES 


AM.TAX 


If you have a PC. this is the 
way you should be preparing 
your 1988 income tax return. 
Fast. easy. & accurate. No 
spreadsheet software reqd. 
Thousands of satisfied users. 

Regular Version: 

Supports 18 schedules and 
forms (1040. A-SE, 2106. 
2119. 2210. 2441. 3903. 4136. 
4562. 6251. and 8615). 

Prints IRS-approved forms 
and schedules, plus a mphic 
1040 on Epson or IBM-type 
dot printers. Works with 
overlays and pin-fed forms. 
Requires IBM-comp. 256K. 

Only $45 

NEW Advanced Version: 

All of the regular features 
plus more forms (1040ES. 
3800, 4137, 4255. 4684. 8582), 
and laser printed 10^ 
w/graphics on HP-type lasers. 
Req. j 84K and two drives. 

Only $60 

State programs for CA, NY, 
NJ, MD, MO, and VA. Data 
auto transferred from federal 
tax forms. $30 each. 
MC/Visa. 30-day guarantee. 

AM SOFTWARE 
P.O. Box 25010 
Kansas City, MO 64119 
(816) 241-0014 
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Year End System for 
Form W-2 'and 1099 

DISC YES/PC 

Proven PC Soffware; 

• All Forms W>2, 1099 and 1042-S. 

• Diskettes and transmittal forms. 

• Corrections to tape originais. 

• Annual compliance updates 

• 30day money back guarantee 

• Complete documentation. 

• Toll tree technical support 

FREE DEMO 

1-800-537-1099 

1314 Bedlnd Ave. • BaWmore. MD 21209 

DISC— the leader m intormation return software, 
creating over 200-millton Forms 1099 m 1967 
CIRCLE B20 ON READER SERVICE CARO 
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Federal & State returns on 

sngle disk— Only $79.95. Easy lo use. 
Calcutates automsbcalty. performs com- 
plex 'What ir options, prints IRS-ap- 
proved tonus. 25 States available. 
Requiree Lotus 1-2-3 or compatible 
spreadsheets. VISA/MC. $4 s/h chg. Also 
available Protessionaj packap»-$it9.. 

Tax Ptanner-$79.95. Co(porals-$l49.. 
S-Co(porat>oos-$149. 

Park Tschnolopes. Inc. 

P.O.Box 1317 
CMton Park. NY 12065 
516877-5661 oraOQrsaS-aiOOoutSXteNY 



MX PREmtAnON U3FTUME 
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Never lose a 1-2-3 
spreadsheet again 
-with 4-SURE! 


4-SURE is the 1-2-3 add-in that 
makes sure that you never lose your 
work. Whenever you issue /Quit Yes, 
/File Retrieve, or /Worksheet Erase Yes, 
4-SURE instantly checks to see if your 
current spreadsheet has changed since 
it was last saved. If so, 4-SURE gives you 
a chance to cancel the command and 
save your spreadsheet. 4-SURE also in- 
cludes an optional, fully automatic 
autosave feature that saves the current 
spieadsrreei In a speciaJ file after the 
number of keystrokes you specify. 

4-SURE completely conforms to 
LOTUS 1-2-3 add-in standards. Runs 
with any system usirtg 1-2-3 Release 2 
or 2.01. Installation is simple and 
automatic. Requires 15K. 

Only 139.95 + 3.50 S&M. Visa and 
MC. NYS residents add sales tax. 



ISOGON CORPORATION 
330 Seventh Avenue 
New York, NY 10001 


(800) 662-6036 
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PC AND NETWORK 
BACK UP 

IN THE BACKGROUND 

* Keeps new or changed flies backed 
up aulomalically. w/o liftinga finger 
or exitingyour application program 

* Makes Total and Incr. back ups in 
the background w/o intemiplioB 

* Works with any DOS storage device 

* Memoryre$ident-Req’sOnlyl3K 

* Coropalibiewilh all popular LAN's 

* You will never have to back up again 

* SilBackandRelax-Only$99.00 

SitBackTechnologles, Inc. 

913 - 894-0808 

9290 Bond Suite 205 O.P. KS 66214 
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E’X’T’R'A 


A Menu System lo Manage 
Memory Resident Programs 

A Run as many as 26 memory resident 
programs using only the memory of the 
largest one. 

A Universal hot key lor all memory resident 
programs. 

▲ Menus provide easy set-up and single- 
key-stroke access. 

AAbiliiy to remove all memory resident 
programs with one command 

AToll-lree lechnical support 
From ifte makers of Direct Access . 
SUGGESTED SQQ Plus Shipping 
RETAIL ww & HanOling 

CALL 1-800-242-6368 

FOR THE DEALER NEAREST YOU. 



1621 WESTGATE ROAD 
EAU CUIRE, Wl 54703 


SOFTWARE 

SIMPLE TO USE! 
iBhdar Minitext 39.^ 

Simple word processor for everybody! 

leWar Calculator 29.^ 

Fleplace your desktop calculator! 

For PC/)rT/AT/386/P$2 and cemptUblee 
To Ordor Call: USA 1 -800-663-8521 

CANADA (604) 679-5445 
Add $4.00 Ships Handling. 

Dealer S Oist. Please call (604) 879-5445 

IbIiHs*- 14 E Broadway. 314 E. Holly *106 
lennar Vancouver.BC Bellingham. 
Systems Cers }/sT m WA 98225 

Vlaa, M/C or Money Order 

CIRCLE e24 ON READER SERVICE CARO 

BREAK 640KI 

Why buy expensive boards’ VRAM '* gives 
your PC/XT/A1 or PS/2 8 megabytes ol memory 
by turning disk space into expanded memory! 
Use extended memory for expanded rnemory 
Create VERY I ARGE worksheets FAST Auto- 
matic Easy to use 640k not required Money 
back guarantee $49 « $3 s'h. 

BIOLOGIC 

11982 Coverstone Cir, Suite 1622 

Manassas. VA 22110 

(703) 368-2949 (fax 703-361-8251) 
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UTILITIES 


Ammunition to conquer 
your biggest problems! 



• Th« Virtual Eipandad Mamory Manager 
provides your EMS af^ications with up to 
eight megabytes o< expanded memory 
e It lurrts PC/AT or PS/2 ex- 
tended rrtamory into expanded P { ’ 
memory |! > 

a It lurrts hard disk storage into 
expanded mentory 
a It's compatible wCh most EMS 
ap(<icat«ns. ir>cluding t-2-3 
arxl Symphorty 
a Only $69 95 30-day money-back guarantee 
Port's SoRwara 

\^EMM 


t9t3) 537-2807 
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AFs DON’T NEED 
360KB DRIVES 


Allows copyirtg of IBM AT files for use on 
IBM XTs. arxl compabbles with rto 
hardware or software modifications. A 
360K floppy drive is not required. 
■'CPYAT2TC" may reside on your IBM 
AT hard disk arxl copies 1 file or entire 
subdirecfones in 1 step. Price $79. * 
$4sitt 

MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way -Suite 125 __ 
San Carlos, CA 94070 
1-800-523-8777 
(CA) 415-593-8777 
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Run Novell 
Without Keycard 

PrtHtvl Ntivell Ncttwtrk From 
Key board Failure 

Netsafe 2.0 - 2.11 
$99 US 

Other products for 
P-Citd. Cadkey. Ciidvancc 

Nasdcc (MB) Iik. 
2704 - 85 Garry Strcci 
Winnipeg. MB 
CANADA R3C 4J5 
(201) 956-2798 
Rx (204) 94.V3702 
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Announcing A Menu System So Appetizing, 
You’ll Want To Take 30,000 Bytes. 


Take one look at the Automenu Software Management 
System, and you'll agree that there's no better entree into the 
worid oi computer software. Automenu increases compter 
productivity by etiroinating the need for complicated TOS 
training and commands. To order Automenu for only $30, 
call 1-^-662-4330. Or visit the dealer nearest you. 

PUP MAoee £N TeRPfuses, me. 

U/a 404-446-6611/CompuSeTve 70167, 2200 
■■■■ FAX 404-366-0719'BBS 404.446-6650 


Automenu see us at Comdex 


The First Menu System, And Still The Best. 
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SUPER PC-KWIK 

The incKistry's besl disk cache "Highly recofn- 
mended" J Dvorak " hold on to your ear- 
drums because you've iust launched " J 
Dickinson " Ihe word swoosh' may give 
you an idea ' J Seymour You can't buy more 
pertormance lor |usl $79 96 $2 S/H V)SA/MC 
•»- $2 soil COD 
Multisolt Corporation 
1S100 SW Koll Parkway #L 
Beaverton, OR 97006 
503-644-5644 or 800-234-KWIK 

FLEXMENU 3.1 ONLY $19.95 

Powertul menu program, provides a user 
friendly way lo operate your programs Pas- 
sword protection is available tor EACH menu A 
telephone directory utility allows you to store, 
custom sod and print all your name, address 
and phone numbers Flex menu even has »• 
limed execution utility lo run your programs 
even when you are not there' 

Main Menu Software 
12700 East 8 Mile Road 
Detroit. Ml 48205 

(313) 372-3262 CHK/MO/COD 

A BEAUTY FOR YOUR BEAST 

STILL RIVER SHELL, a new ver2 55 powerful 
"Point and Shoot" DOS enhancement utility for 
file/disk mgml and DOS command interlace 
Listed 1987 & 1988 PC-SIG's TOP 100 pro- 
grams. ~ ^9 complete with 166 pp manual 
Unttd site lie $390 POrCOD -i- $8 MC/VISA 
no tee 90-day No-Risk Guarantee 
Bill While 
PO Box 57 
Still River. MA 10467 
508-456-3699 


DISKPACK'*’ 

No 1 backup soflware 10megson1oaslewas2 
Ifoppies in 4 min' Compresses files up lo 80% 
Copies lo any DOS device (incl tape) All other 
fast backup programs bypass DOS and are 
unreliable and don't work w/many clones 
Please compare Nothing else even comes 
close Money back guarantee $89 + $3sh 
BIOLOGIC 

11982 Coverslone Hill Circle. Suite 1622 

Manassas, VA 22110 

(703) 368-2949 (fax 703-361-1251) 


Fix common problems fast! 


You don't need to be an expert to diagnose and correct prowems in- 
volving PC setup. All you need is HELPME”* software! More than 
3(X> tests Quick identification of system configuration and com- 
patibility. $99 S/H. MGA^ISA. California Software Products. Inc. 
525 N, Cabrillo Park Drive. Santa Ana. CA 92701. (714) 973-0440 
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PC Magazine Marketplace 
the ultimate target 
market! 


Tin* tirand s|M*ciri»trs whti read PC 
Magazine don't have the Ume lo shop 
around, their only roncern is getting 
what they nee<i asquirklya.s p<is.sihle. 


They’ll DIRECT their attention 
to Majiazine Marketplace 


For them P(! Magazine Markeiplaeek 
Direct Response/Display .Ad format 
represeiiLs a fa-sl. easy and cost elTec 
live method of product acquisititm 
They know it will have the products 
they need and ihe inrormation they 
want regarding price, volume dia 
counts, specincations and delivery. 

If you think that your business can 
benefit from the 700,000 brand spec 
ifiers who read PC Magazine . . 
YOll-RE RIGHT! 


So take DIRECT action and call 
(212) 503-5115 or 
(BOO) 825-4ADS 
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WORD 

PROCESSING 


XyUouse 

”xy Write 
XyUouse. . . h* ligMMng-lofl I 

•nK«ne«m«nt — mohM XyWril* HI 
Plw« even b«t(cr! 

^yidOUSG , . . nwe* Ih* cursor 
ond l•>t quiclily er>q naluroOy 

XyUouse... nslonlly tslscts I 

from dozens ol corrwnonds vith 
•o^-lo— use mouse wirtdows 

XyUouse. . oceeieretes both 1 

beginning an/l o^onced XyWrilers! 
HCWI Susperl for 'ALoCertS' OM nstvorhs 
CNX NOe for this tssisstc Isnssem: 

GAlACTfC SOFTWAUe inc. 

2SOO PMmsnt Xiswwi. Swils 211 
Msteneso VsSsy. M ISOM 

215-947-0930 

CIRCLE 83t ON READER SERVICE CARO 

NEW! PC-WRITE 3.0 

Full fealured word processor lor PC’s Edits 
large files and columns Spell check, mail 
merge. ASCII and macros Easy to use Supports 
5(X) printers Software guide, and tutorial on 
diskettes $16 Registration with manual, tele- 
support. newsletters and updales: $89 00 90 
day moneyback guarantee 
QUICKSOFT 

219 First Ave North #224 PMAC 
Seattle WA 98109 

1-800-888-6088 (206) 282-0452 Visa/MC 

World's Bilingual Word 

DuangJan. bilingual word processoi tor En- 
glish and. Armenian. Bengali. Euro/Lalin. 
Greek, Hindi, Khmer, Lao. Punjabi, Russian. 
Sinhales Tamil. Thai. Viet $109 + $5 s/h 
(loreign t- $12s/h) Font editor included For 
IBM compatible with dot-matrix & LaserJet 
printer Demo $6 -f- $1 s/h 
MegaChomp Company 
3524 Cotiman Avenue 
Philadelphia. PA 19149-1606 USA 
215-331-2748 


THE 

SHOWCASE 

FOR 

PRODUCTS 
AND SERVICES 
IN THE 
MS DOS 
MARKET . . . 










WORD PROCESSING 


DOCUMENT CONVERSIONS 



WORD FOR WORD 
by Mastersofl, Inc. 
800-624-6107 


$149.00 
$299.00 LAN 


IBM Writing Asat.. Miaotoft Word. 
MuKIMM. Otllc»Wrtt*r. WordPerfoct. 
Volkiwritw. WordSta/, XyWrke. DIF 
DCA^RFTI DitplayWrita). PFS: WRITE. 
PFS: FIrtt Cholc«. PFS: Pro Wriio, 

Q ft A Wriia. Swnna, MIcroMft RTF. 

SfTWt ASCII. EBCDIC oRCLEaMON 
Lotus Manosctipl ___ClBCU»HON 


CONVERT BETWEEN 18 
WORD PROCESSORS - 
and preserve all formatting! 

V Over 75,000 copies in use 

V Two-way conversions 

V Preserves all document 
features & formatting 

V Menu-driven, easy to use 

V Optional batch mode 

30 Day Money Back Guarantee! 

Mastersoft, Inc. 

4621 N. 16th St. 
Phoenix, AZ 85016 
(602)277-0900 


CompareRite^ 


''Omtandmg software -the best (rf its latvi...CompareRiUampares 
documents in ways that I didn’t think were possibie. It's utterly amazing. ” 

- John Dvorak, PC 3/15/88 

CompareRite saves hours of editing by showing you how any 
two documents differ. Amazingly ^t. CompareRite will create 

a complete comparison draff, ready for printing, or display the 

changes on the screen so ^u can scan them. Hie program 
shows changes in many user 'Selectable formats, and is com* 
patible with all major word processing programs. 

CompareRite is perfect for attorneys, editors, proofreaders 
or anyone who has to make or compare draffs. Thousands in use. 
Price — $129.95 + $5 shipping/handling 


JURISOF 


LN I o R r 0_R .A T h I> 

763 Massachusetts Avenue 
Cambridge, MA 02139 

(Outside MA) 800'262'5656 Ext. 10 (In MA) 617-864-6151 Ext. 10 


anCU *33 OM READER SERVICE CARD 


COMPUCOUER 

COVER YOUR INVESTMENT 

OUST COVERS • t « w. com 

Swcr.MiBaCtv'MW Myioti 
C**>Pi«ic C«»UcMdMH< 

K«ySkln'''K«yt>oar4 Proivctors mhox 
ciM> w m* n* </« Son « r« 

CALL FOR FREE CATALOG 
ORDER DESK 
(800) 874-8391 


HfL* iMOlMta 


CompuCovenS 


CuMOn*' Sffv^ 
(9041 K2 '4449 
1 »i4t FAA 1904) 043 2300 

CIRCLE 834 ON READER SERVICE CARO ^ 


MISCELLANEOUS/ ACCESSORIES 



• ICX)% Cotton Convos • Ekeothobtet 

• Beige w/Grey Trim • Static-free 

For: Computers and Printers 
' IBM, Epson. AT&T, Leading Edge. Compaq 

(800) 826-5761 

In CA: (415) 759-1466 
Contemporary ComputerWear 
1 1320-36111 Avenue San Francisco. CA 94122 

CIRCLE 83S ON READER SERVICE CARD 


ACCESSORIES 


CompuTogs Dust Covers 

The ultimate in (just protection. Available in natural 
c:anvas^rown trim or new designer gray/black trim (add 
$2/cover). Ckjr covers are far supenor to vinyl! 

MONITOR 15.95 PRINTER (speofy) 15J5 

COMPARE OUR PRICES! keyboard i3.9S moncpu 24.95 

CompuToO* P.O. Box 19728. Greenboro. N.C. 27419 • (919) 292-9060 

VISA MC Accopted Include U 50 Sh«).n9 CUSTOM EM8nOIDEBY SH(>VN AVAILABLE 

CIRCLE 836 ON READER SERVICE CARO 1-800-227-TOGS 



BAR CODING 


LABELING SOFTWARE 



For DOT MATIUX and Laser Printers 
(Epson/IBN/Olddata and LaserJet) 


• Flexible format • Any size label • Auto-Incrementing 

• Labels for bins, shelves. • Reversals 

inventory - name tags • Color Options 

• Big text readable up to 50 ft. • Laser Soft Fonts 

• Bar Codes; 2 of 5. UPC/EAN, • File Input 
MIL-STO. AIAG, Code 39. etc. ^Very fast* Easy 

Labefft above printed with Utility It - S279. 

Other menu driven programi from $49. Unix A Xenix tool 
Uter callable routines from $159. 


BAR CODE READERS 





For PC/XT/Ar& PS/2 

a KiMtron. WYSE-60. Link. A R$-232 

• Attaches as 2nd Keyboard 

• No software changes 

• Reads 2 of 5. UPC/EAN. 
Codabar, Code 39 

• Rugged metal pen & holder 
All models complete... $399 

ALSO: Lasers, Portables 
Mag. Stripe, Badge Readers 

Direct From Manufftctarer 


30 Day Money Rack 
Guarantee! 


DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cruz, CA 95060 


800 - 345-4220 

In CA 408/458-9938 


V. 
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BAR CODING 



Bar Code Reader 


Model PC-WEUCiE Reader. . . svn.w 

• No %ofi«arc changes neccNsar> 

• Fi»W/XT/AT«>rvomp*iible 

• Insiulls in minutes, without inoK 

• Reads Code .W. 2 of 5. HPT. Codahar 

» HZBarc(xlc f printing software included 

KZBarcode I Printing lllllity 
(iirdcred separately) S49.IM 

• hjiier arid print Cixic -tV and UK'-A 

• I'ordol matrix and I.aserJei printers 

• Vary bar cude height, spacing, etc. 

KZBarcode II Printing Prt^ram $99.oo 

• Keyboard or text (lie data input 

• Prints Code .td. Interleaved 2 of 5. UPt**A 

• Automatic incrementing, multiple columns 

dBARCOUK " Program prints har codes Ironi 
within dBA.SI-. Ill Plus. dRASI- |V. . . . S99.00 

Videx TimeWands Call 

• Portable, credit curd st^ed har code reader 

• Time stamps each bar code as it is read 

• We carry a complete line of Videx 
TimcWand products 

• Cuslum software development available 


(I^eKeeping Systems, Inc. 

l24.t4ACeclar Road •Cleveland. OH 44 106 

(216) 229-2579 ♦ Fax; (216) 229.2.‘57.t 


BAR CODES 
MADE EASY 


PERCON E-Z-READER ' 

FAST • ACCURATE • RUGGED 

NO SOFTWARE CHANGES vwth PO 
XT/AT and PS/2. ATST 6300. Wyse 
30f60«S/POAT, Kimtron KI-7IPC. Unk 
PCTerrTVMCl/MC3. TeteVideo PCS1/ 
905/9SS & DEC VU20 keytXMrds. 
muto-user RS'232 interfaces 

• tmmedtacr shipment 

• Free phone suppon 

• 2-/edr warranty 

Details or CXiestions? Call us. 

(503) 344-1189 

7190 W P Itn As* , Cugenr. OK 9M02 


PERCON* 


BAR CODE READERS 


NO SOFTWARE CHANGES REQUIRED 
PCS: 

• IBM PC/XT/AT PS/2 CLONES 

• TANDY 1000SX/1200/3QOO/4000 

• ZENITH 138/148/1S1/15B/248 

• EPSON EQUITY I & III 


• WYSE 50/60/75 

• KIMTRON KT-7/PC 

• CONTROL DATA VIKING 721 

• TANDY OT100 

• flS-232 

PC/MS DOS BAR CODE PRINTING SOFTWARE 


RESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 

1 no S AIRPORT CIRCLE. SUITE 140 
EULESS. TX 76040 (817) 571-9015 
(800)644-4452 



BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Sin 
Noa 

Also availabi*; 

Bar code pnntmg software 
Magnetic stripe encoders 
Units lor other computers & terminals 
GSA pneing available 

TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 

Telephone; 415-856-6833 

Tciex: (Gfaphnet) 371-9097 TPS PLA 
FAX: 41S-6S6-3843 
CIRCLE 037 ON READER SERVICE CARO 


COMPUTER SYSTEMS 


Professional Labeling Software 

■ Memory-resident software prints bar 
codes, large text, boxes & lines direclly 
from any program dBASE. BASIC, etc. 

■ Works with Dot Matrix or Laser printers 

■ Any label lormat or siae. AlAC etc 

■ Includes easy-to-use menu-driven label 
design program 

S295 complete 


Image Computer Systems 
124 WellmgtonHts. Rd.. Avon CT 06001 



Bar Code Solutions 

ON-LINE BAR CODE 
READER NETWORK 

NEW PC-WANO 300 • up to 128 reader 
data collection system • Auto- 
discriminates • Collects, formats and 
transmits to PC or host 
PC-WANO 800 WanderWand • pro- 
grammable portable bar code readers 
PC-WANO 200 - terminal wedge on a 
serial party line for mini s 
PC-WANO lOO -emulates 2nd keyboard 
NEW bar code printing software 
packages for your printer 
DEALER INQUIRIES INVITED 
INTERNATIONAL TECHNOLOGIES 
i SYSTEMS CORP. 

63S Norm Berry SltMl SwteC Brea CA92621 

r-, PHONE: 714 990-1880 

|S| FAX 714 990.2503 

d 


CIRCLE 838 ON READER SERVICE CARD 


iiiiiiiiiiii mill nil mil 

PrintBar II 

BAR CODE PRINTING SOFTWARE 
Print C<x>e 39, 2 of 5, UPC. and 
EAN bar codes directly from your 
own applications without copying 
data to special print files. IBM 
PC/XT/AT/PS2 and compatibles. 
Supports IBM Graphics. Epson 
and LaserJet printers and 
compatibles. 

PrintBar II Program $295.00 
PrintBar II Demo $25.00 

Other Bar Code products 
available for non-MS-DOS 
environments. 

Bar Code readers from $395.00 
FREE Brochure (916) 622-4640 
FAX 916-622-4775 


6069 Enterpnsa Dr . Piacennlle. CA 95667 
QRCLE 839 ON READER SERVICE CARD 


TO PLACE YOUR 

AD IN 

PC Magazine 

Marketplace 

Call (212) 503-51 15 
or (800) 825-4ADS 


BOOKS 

CATALOGUES 

PUBLICATIONS 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. Wc don't just sell 
PCjr pnxfucLs. wc design them. 
•Spci.ll Lp ProOuciv 
•I'wudn DMA Canndgo 
•SiX'ind Fh»pn> Divk Dri'cv 
•U; hist, Drives 

• K'jr Optical Mice 

• Mnniiof eSJapters livr K' s 
•Parallel Pnmcf Pi>rts 
•Full Si/c KcybiwrJs 
•Speech AiUK'hmenis 
•JovsticLs. Cables. &. Adaptnrs 

Call nr write to receive our tree 
.12-page catalog of PCjr Add-On 
products. For even faster results, 
circle our reader service number. 
PC Enterprises 
“The jrProducis Group” 

Box 292. Belmar, NJ 07719 
(201) 280-002S (800) 922-l'CJR 
CIRCLE 840 ON READER SERVICE CARO 


IBM PCjr SPECIALS 
Full line of IBM PCjr Hardware 

• Memory Expansions lo 640k 

• Second Floppy Drives 

• Parallel Printer Ports 

• Full Size Keyboards 

• Modems. Int. 4c External 

• Joysticks. Serial Cables 

• PCjr Network cards 

• BASIC Cartridges. Mice 

• PCjr Tested Shareware 

• Complete Computers 

• Repair Service 

Send for Catalog Today 
COMPUTER RESET 
Ann. IX-pt. PCM 

P.O. Box 4617X2. (iarlanJ Texas 751)46 
(214)276.K()72 

ORCLE 641 ON READER SERVICE CARD 

ALL BOOKS — 10% OFF — PLUS 

Order by modem or voice: 

OUR GIANT BOOKSTORE stocks 15.000 titles 
Computers Business Fiction. Non-liction 
All discounted' 

PIUS EVEN DEEPER DISCOUNTS on PC hard- 
ware. sotlware. supplies Including Design- 
Your-Own computers And Lease-to-Own 
Call now- 

DISCOUNI STORES 

Modem (800) 666-5080 Voice (800) 633-0720 


Misc/Computer 

Insurance 

begins on following 
page . . . 


V. 
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COMPUTER 

INSURANCE 



in (atafliiE) 

INSURES YOUR 
COMPUTERS 

Full replacement of harcJware. fT>edia. 
purchased software. As low as 
S39 yearly Covers fire, theft, power 
surges, other accidents. Blanket 
coverage: no list of equipment 
rieeded. Call for information or 
immediate coverage. 

^ 1-800‘848-3469 

Local (61 4J 262-0559 
SAFEWARE. The Insurance Agency Ire 
2929N High Street. PO Box 02211 
Columbus. OH 43202 

CIRCLE M3 ON READER SERVICE CARO 


DATA 

CONVERSION 



CONNECT! 


YOUR OWN DESKTOP 
CONVERSION SYSTEM 

• Complete tyttem manufacturer 

• Support PC/XT/AT/PS2 & Mac 

• Read & write moat 8'75U‘'/3b” 
diakeltes from IBM ayatema 
and word procaaaora 

• Read & write V^" 9-Traelc 
tapea from moat computers 

• Read text from documents, 
forma, books and magazines 
using "SPOT" OCR program 

• Customized software available 

• Fast technical support 

Avoid the m/ddleman— Go dlroct! 


€ 


FLAGSTAFF 602 779-3341 
ENGINeeRING fax 779-5998 


CIRCLE SM ON READER SERVICE CARO 


DATA 

CONVERSION 


DATA 

CONVERSION 


DiSK • DISK • TAPE ^ DISk I 
OPTICAL SCANNING \ 

WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 


IBM PS'2 
WORDPERFECT 
LOTUS 
DBASE 
LANIER 
WANG 


(212) 463-7511 

NATIONAL DATA 
CONVERSION INSTITUTE 

« CAST ifTx tTaEri Mcvrvoiw htimci 


DISK CONVERSION 


TapetoFloppy 

FLOPPYTOTAPE 


TAPE/nSK 

CONVERSIONS^ 

Tape duplication 


Conversion services to or from over 

FLOPPY TO-MlCROFICHE 

Laser printing 


1250 computer systems 

• Magtapes * Mini Computers 

• Microcomputers • Typesetters 

• Word Processors 

I -800-422-9022 

lln OK;Ol8254 9622) 

( » TKHNiai ntOGRAMMlNe 

SIIIVI<B,IKC 
iPl IS06 US! 6ISI srsn 

L-U®/ ruiS4.0l74l33-l3fll 

aRCLE 847 ON READER SERVICE CARD 


CAU THE INDUSTRY LEADERS 


PIVAR 

COMPUTER SERVICES, Inc. 

(312) 459-6010 

165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 

ORCLE 546 ON READER SERVICE CARO 


OISK/TAPE/OPTICAL SCANNING 

• 33( per page typewritten text to disk in ASCII. 
WP formats available on request 

• Scan Typeset text 6 lo 2^ low rales 

• Disk convert from IBM. WANG. XEROX. MAC- 
INTOSH + 1000 other tormafs(bi-directional) 

• TapecofTversiors(800. 1600.3200. 6250BPI) 

• Quick turnaround- -Quality Guaranteed 
1st RUN COMPUTER SERVICES 


TOTAL SERVICE CONVERSIONS 

• OUR NAME SAYS IT ALL • 

• Quality Service • 

• Quick Turnaround • 
a Low Prices • 

• 1-800-5-CONVRT e 

• In CA 1-213-669-8134 • 

• Formerly W/Text Sciences Corporation • 
TOTAL SERVICE CONVERSIONS. INC 


CIRCLE MS ON READER SERVICE CARO 




CALL FOR OUR FREE BROCHURE 

data 

CONVERSION 
JST' LABORATORY 

Americo's Largest Dota Conversion 
and Opticol Sconning Facility 
184-13 HoroceHord. Exp., fresh Meodows. NY 11365 

S (713)357-8700 

aRCLE 546 ON READER SERVICE CARD 


1261 Broadway Suite 508 
New York. NY 10001 

(212) 779-0800 

CHANGING WORD PROCESSORS? 

Media transfer lo or trom 
IBM. XEROX DEC. WANG. 

LANIER. CRT. CT MICOM. NBI, 

WORDSTAR. WOROPERFECr, MSAVRD. DW3. 
MULTIMATE. SAMNA. MASH. DCA 
*******FRE£ TEST CONVERSION****** 
Conversion Specialists 
531 Mam St . Suite 835 
El Segundo. CA 92045 

(213) 545-6551 #(213) 322-6319 


DATA RECOVERY SERVICES 


OmnACK 800 - 752-1333 
DATA RECOVERY INC. 


The Only Custom Data Recovery Experts 


A service from the ^“11 ^hen: 


creators of Disk Manager! 
Recommended by major 
drive manufacturers. 


■ Your hard disk can'l be booled 
- You can't access a file 
• Your directories and/or FATs 
arc scrambled or gone, etc. 


For that critical moment when only the best will do. 

CIRCLE 67S ON READER SERVICE CARO 


1933 North Monon Street 
Los Angeles, CA 90027 


DISKETTE COPY 
SERVICE 


SOnWARE FROOUCTION 

* Diak duplication 

* All formata 

* EVERLOCK copy proloction 

* Labol/alaova printing 

* Full packaging aarvicaa 

* Warahouaing 

* Drop ahipping 

* Fulfillmant 

* 48-hour dallvary 

* Conaultatlon 8 guidanca 




Star-Byte, Inc. 


2860 Bergey R<} HatliM M 19440 
a00-243-1S1S 21S-M7-2470 


CIRCLE M9 ON READER SERVICE CARO 


DUPLICATION FROM 59( 

Affordable rales only 59( tor 5 25' & SI 59 for 
350” MS/OOS Duplication Price includes: 
'Quality Brown Disc Media 
'Duplication with 100% verification 
'Label Application 

'Quick Turnaround & Guaranteed Products 
Rates go even lower as you continue to order! 
DIVERSIFIED SYSTEMS GROUP, INC 
P O Box 1114 
Issaquah. WA 98027 
800/255-3142 206/392-0900 
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DISKETTE COPY SERVICE 



New’ Datapath 
Diskette 
Duplication 
Systems 

To^-le\Ji'tl\ the diskette 
duplkitiUfKapiTiD youiKxtt 
to^y. start Mith urn HIM 
PC XT \T’*<iru>nipatihle 
TtH-n install i>ur Miidel »H 
Diskette Duplicator — at 
It uses only ork* slot 
in your PC, and pnKluci's tip 
to2'tlli'opit*'>perltour Or for 
hi^-spi'ed. uiMlti-fkled opera- 
tion, add out new .0.'" nr 
SC" Desktoti Xutoloailer — 


at |ustS 2 t^)S 

Datapath systims are e\- 
pamlahle up to S drives They 
run Syj" and SC" dnses 
stmuliarasmsly. and feature 
multiple formab — includin}’ 
PS i They'rrmulti'taskinK 


sysienis so you tan run up 
toKdilfeffiit fi>hs at once 
for more iiifomialion. 
or to order, call todut. 

•IS 6SI SS«D. 

Data path 


C IWIiaLipithTedinoliipes. Inc , thTOFremuii Bouleiant Frononi. CA^^SSS. ilS-hSl-SSM) 

CIRCLE 8S0 ON READER SERVICE CARO 


There Is no substitute for experience! 

For software duplicator) backed by five years of 
experience, call the experts at Echo Data! Here's why we 
continue to be one of the nation's leading duplicators: 

• Round-the-clock production facilities. 

• Tough, 4 step quality control process. 

• 100% satisfaction guarantee policy. 

WE RE THE EXPERTS IN 3.5" DUPLICATION. 



Echo Data Services. Inc. 
Lionville, PA 19353 
800-533-4188 
215-363-2400 In PA 

CIRCLE «51 ON REAPER SERVICE CARD 


BUY QUALITY 
FOR LESS! 

MAXELL 


51/4" DS/DD 59* 
31/2" DS/DD 1.15 

LIFETIME WARRANTY 

Price based on quantity o» 300 ki bulk 
includes Tyveh sleeves and label kits 

800 - 222-0490 

In NJ 2O1-462-7620 
FAX 201-462-56M 
• 24 Hour Shipment • 

.MEGASof^, 

^J»0 Bps 710 Freehold Nd 07728^ 
CIRCLE eS2 ON READER SERVICE CARD 


NETWORKING 


VSr ELI^ 

CARD 

IINATOR 

nroaiD uiitnarot 

4N M 204. 11 a lU 
me a stop {99 

9 C 1 nnUHATOI 

20 * u a ;:i 
rm srr {99 

ELS UTILITIES 

RYBD a PrtSc fU 

WF SO fix 

NETCRACK 
lOJl tkiinzt-y 

lu muon {99 

GETOISK 

GET BIOS PRIVl S 
266 a 366 {59 

BIOS TOOLS 

rircx MtTt 

OKI CITStSI $99 

(713) 7E 

IITROIK IBSIIf 

•• ■ iiiAS rtov 

HNOVELL APT 

1-9268 

NBS 

S ITSTIIS 

• ' ' M1 

HomzcD Kscaee 


CIRCLE 8S3 ON READER SERVICE CARO 


PC Magazine Marketplace 

2nd Color Option Available 


SUPPLIES 


r TONER CARTRIDGES H 


Rcnunutacturing S44 50 W SM Vt Colors 
SM 511 lODU saiist'ac'iion. New cartridges 
from SX0.5D Senes II Bulk 24 hours in & out. 


•IX'jkrships 

•Training 


2 DAY AIR 

Return Delivery 

$ 44.50 


800-777-8444 


CWCLE EM ON READER SERVICE CARO 


TRAINING/ 
TUTORIALS 

LEARN PROGRAMMING 

Anyone can learr interactive diskettes over 
100 pgrrts 

• CLP TRN 

• FOX TRN1 tor FoxBASE + (Fox Soltware) 

• DB3 IRN1 lot dBASEIII + (Ashlon Tale) 
Learn by doing draw Boxes. Menus, create Files, 
Indexes. Son and Edit data More advanced 
diskettes to loiiow Introductory price S/^ -eacti 

• JS'-s&h (hsl $99) Of DEMO only $10/- 
adjustable ind s&h Rush OeckMO 

BKC SYSTEMS, INC 
32-19 201 Slieel, Dept PCM 
Bayside. NY 11361 
(718) 428-0174 


DATA BASE 


FAX PHONE DIRECTORY ON DISK 

More than 150.000 entnes available containing 
crgani^hon name. city. zip. industry code and 
FAX number Rates based on volume ordered 
Customized groups (by AC. city, zip or indus- 
try) available For information contact 
HAMILTON WORLD COMMUNICATIONS 
PO Box 9777 
Trenton. NJ 08650 
FAX (609) 584-0048 


SOFTWARE PUBLISHING 

GDS oilers a wide variety ot services that will 
help gel your software lo Ihe marliel Address 
your needs wilh GDS 

• IBM style cloth'vinyl 3-ring binders/siips 

• Labels, sleeves, disk pages, bulk diskettir 

• Disk duplication with 100% vedilicat'or^ 

• Shrink wrapping and product assembly 

• Quick turn-around 

A well packaged product can make the dit 
lerencem making a sale CallusnowIVISA/MC 
GLENCO DEVELOPMENT SYSTEMS 
721 West Algonquin Rd 
Arlington His . IL 60005 
(312) 364-SOfT (7638) 


P(' Masazine Marketplace 
the ultimate target market! 


Tbr Inml AprYihfri) aIm rrad K Nac*- 
nM dM'l kaw iHr tw !■ Uiap arwiiMi. 
Ilwir Mtt rMrprn ■> (rllmi ahal thft Mrd 
s <|iiirkh » pwMhlr. 


Thrill IHKtn Ihnr allnliMta 
n Nafuinr Markriptvp 


Far Ihrin PI' Uaxa/inr Markriplarr'x 
l>irpr1-Kf»pMtv IhAplay id kimat rogrp- 
AfflU a faxt. rant and roal rfIrrtiiT Bflkad 
J prodttrt acqmulHift. 11if> kiw* il will 
hair tbr pnoiarb Ihri niwd and llip infor- 
■aliM tbpY aant rrKardmc pner. whunr 
dnmint*. tipKihralMii) and iMiYpry. 
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LOW-COST lANs The gamut of net- 
work configurations runs from the helpful 
but relatively slow zero-slot LANs to high- 
end, non-CiOS-based systems like Ban- 
yan’s VINES and Novell’s NetWare. In 
terms of price and performance, there’s a 
happy m^um: low-cost LAN packages, 
which offer a simple way to share disk files 
and printers. PC LAN Labs tests 1 1 low- 
cost packages, including Novell’s ELS 
NetWare II, LANtastic, TOPS/DOS, and 
Western Digital’s ViaNet. These inexpen- 
sive alternatives to data sharing (an aver- 
age price of $350 per workstation) use 
IX)S-based file servers that often double 
as workstations and permit the same data 
files to be accessed simultaneously. Addi- 
tionally, a guided tour through the typical 
system’s installation will help you avoid 
some of the common pitfalls and figure out 
which type of system is best suited to your 
particular needs. 

DESKTOP SCANNERS What started 
as a handful of specialized scanning sys- 
tems has grown into a mass market of over 
150 hardware and software products. The 
popularity of desktop publishing has 
helped to create an image-hungry market, 
and, as scanner sales have more than qua- 
drupled in the past 5 years, the number of 
vendors and the list of sophisticated fea- 
tures grow by leaps and bounds. Don’t 
miss PC Magazine's in-depth look at 21 
desktop models, along with an overview 
of the scanner market and its future. 

SWIMMING THE MICRO CHANNEL 

After the promise of an explosive start, the 
deluge of computers compatible with 
IBM’s Micro Channel architecture never 
really came about. Manufacturers with- 
drew from the market and redrew their 
plans. The bright future of the Micro 
Channel turned turbid with specula- 
tion — until the recent debut of the Tandy 
5000 MC, a product that may help set the 
pace for others to come. Contributing edi- 
tor Winn L. Rosch dissects the first MCA- 
compatible computer to be shipped in 
America by a non-IBM manufacturer and 
looks at pnxlucts due from Al-R, Ameri- 
can Mitac. and CompuStar. 94 
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Stole r — ^-1 I — 1 . - 

(Zip coot mujt b« induoud »o iraur* <Miv*ry) 

GPI«a«« I tnd m« on« y«ar (22 Uluet] of PC Mogazin* for $31.97. I'll 
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TaxEase 

(eoatinued) 

List Price: TaxEase. S79.9S 
(including one federal and one state 
tnodule); $69.95 (federal alone); 
$59.95 (second state module); 
$49.95 (third state module). 
Requires: 256K RAM (with Lotus 
1-2-3, Release 1); 384K RAM 
Lotus 1-2-3, Release 2.01); 
DOS 2.0 or later. Not c(^y 
protected. Park Technologies Inc.. 
P.O. Box 1317, Clifton Park, NY 
12065; (518)877-5881. 


CIRCLE 640 ON READER SERVICE CARD 


640K of memory, 2. SMB of 
hard disk space, and the Win- 
r/otvs-compatible mouse that 
makes TaxView strut its stuff. 

Despite my unfamiliarity 
with mice, I soon was whizzing 
from form to form and dragging 
windows out of the way of text 1 
wanted in sight. 

In operation, TaxView dis- 
plays graphically accurate rep- 
resentations of black-on-white 
tax forms on your screen. It also 
includes general IRS instruc- 
tions for each form as a whole, 
as well as specific line-by-tine 
instructions. An intriguing con- 



fhr TaxEase screen of schedule A niih the cursor on the line shenting the limita- 
tion on medical deductions. The formula to calculate it is in the upper-left comer. 


TaxView 

With its beautiful screens and a 
manual full of tantalizing fea- 
tures, I really wanted to love 
TaxView. It's the IBM edition, 
now in its second year, of the 
popular MacInTax program for 
the Macintosh. The software, 
which comes with a runtime 
version of Windows, resembles 
its Mac counterpart in that it re- 
quires a mouse. 

Being a troglodyte product 
of the keyboard era myself, I 
consulted the company to see if 
the program would function 
without a rodent. At first its 
technical staff encouraged my 
endeavors, but it soon became 
clear to both of us that using the 
keyboard was just too awkward . 
So, with boundless optimism 
and obstinate determination, I 
sought out a machine with the 


verter can take your old 1987 
TaxView numbers and put all 
the applicable ones onto your 
1988 tax forms. (The converter 
feature is said to work with the 
California and New York state 
modules of TaxView, which I 
did not see.) An import com- 
mand conjures up a window of 
text files created by spread- 
sheet, database, and personal fi- 
nance programs, then lets you 
put one number at a time from 
the text file onto the tax forms. 

You’ll delight in the printed 
versions of your tax forms. The 
printout of an approved Form 
1040 on my Hewlett-Packard 
LaserJet Series II without any 
special font cartridge was as 
slick as anything I’ve seen. 

Beauty is only skin-deep, 
and 1 don’t feel that TaxView 
has done its job when it asks me 


to choose whether to calculate 
my tax from the tax tables or the 
tax rate schedules, as TaxView 
does at line 37 of the 1040. 
There are relatively simple cri- 
teria that channel all taxpayers 
to one source or the other, and 
it*s a simple task for a program 
to examine these factors and se- 
lect the correct source. I should 
not have to look up the criteria 
and apply mathematical tests 
myself. 

On the whole, TaxView 
looks great; its screens are at- 
tractive, its interface with the 
mouse is smooth, and its print- 
ing capacity is impressive. I 
wouldn’t go so far as to say it’s 
beautiful but dumb, but it 
doesn’t seem to have the inner 
resources that would make me 
want to commit myself to a 
long-term relationship. 

List Price: TaxView. $119; $65 per 
state module. Requires: 640K 
RAM. lV(m/oH'5-comp>atible 
mouse. EX3S 2.0 or later. Not copy 
fxotected. SoftView lnc.,4820 
AdohrLane, Suite F, Camarillo, 
CA 93010; (805) 388-2626. 


CIRCLE 639 ON READER SERVICE CARD 


. . . AND IN CONCLUSION 
With this embarrassment of 
riches in tax-return programs, 
how do you choose? 

First, consider whether you 
should purchase one at all. Is 
your return too simple to justify 
learning a fairly complex com- 
puter program? It defmitely is if 
most of your income is shown 
on your Form W-2, if you have 
$4(X) or less of interest or divi- 
dends, and fewer deductions to 
itemize than the $3,000 stan- 
dard deduction for singles or the 
$5,000 standard for married 
couples. 

Or is your return too compli- 
cated? Many of the computer 
programs do math beautifully 
aiKl print out splendid forms, 
but they don’t think or make de- 
cisions for you. The programs 
can’t tell you if or how much of 
your interest payments are de- 
ductible if you don’t understand 
the difference between personal 
interest expense and home- 
mortgage interest expense. If 
you don’t know much about tax- 
es — and don't want to know — 
read the disclaimers on the soft- 
ware carefully. Then consider 





ri, rinding the rorms and 
Schedules You'll Need 



Forms 

Schedules 

AM-Tax 

1040. 1040ES.2106. 
2119.2210,2441,3800. 
3903.4136.4137. 4255. 

4562. 4684.6251.8582. 
8598.8615 

A, B, C, D. E. 

F. fl, SE 

SwifTax 

1040. 1040A. 1040EZ. 

2106. 2441,3903. 4562, 
6251.8598. 8615 

A.B.C. D. E. 

F, R.SE 

Tha Tax Advantage 1040. 2106. 2119, 3903. 

4562.6251.8598. 8615 

A.B.C. D, E. 

F. R. SE 

TaxEase 

1040. 1040X. 2106.2119, 
2441.3800. 3903.4136, 

4255, 4562. 4684, 4797. 
4952.4972. 6251,6252. 

8582. 8598. 8606.8615. 

A.B.C. O.E. 

F. R. SE 

TaxView 

1040. 1040X.2106. 2119, 
2210, 2441.2555. 2688. 

3468. 3800. 3903, 4255. 

4562. 4684. 4797. 4868. 

4952. 6251.6252.8283. 

8582. 8606. 8615.8801 

A. B.C. D.E. 

F. R. SE 
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TaxVicw'j 
eye'caifhing 
screens are 
graphically 
accurate rep- 
resentations of 
tax forms. The 
pull-down 
menu lists 
.some other 
worksheets, 
schedules, and 
forms avail- 
able. 


whether you need a pro rather 
than a program to prepare your 
return. 

All tax-preparation pro- 
grams take some time to leam. 
Like any software, the more the 
program does, the longer it 
takes to leam all of it. However, 
you may be able to do what you 
need short of investing the time 
to leam every single feature. 

If you’ve used a tax program 
in previous years and are not 
dissatisfied, you'll save time if 
you stick with it instead of 
switching to another that might 
offer snazzier features. If you 
know you want to try out alter- 
natives to your present soft- 
ware, record information in the 
new program a little at a time 
and see how it handles the grunt 
work. And if you’ve never used 
a tax program before but you 
suspect you need to, don’t let 
the learning curve scare you off. 
If your contribution to family 
unity is to crank out your father- 
in-Iaw’s return and maybe 
Cousin George’s, it’s probably 
time to harness the computer to 
help. You’ll suffer a lot less if 
your computer has a hard disk. 

Some of the programs re- 
viewed here have manuals that 
lay out in detail what happens to 
the entries, what formulas are 
applied, and how the results are 
carried over to the particular 
form or line: TurboTax is the 
most detailed, but AM -Tax 
makes a creditable effort in this 
direction. All very reassuring. 


As a tax lawyer, I like to know 
what the program is doing with 
my data. 

A couple of the programs are 
so dedicated to tax simplifica- 
tion through clean screens that 
they make me feel I’m at one of 
those Esalen sessions, being led 
blindfolded by a stranger over 
rough terrain. It requires a lot of 
trust. While they may be worthy 
of my trust, I can’t be sure with- 
out doing a complete check. 
Since I’m using betas rather 
than final programs for these re- 
views, a complete check isn’t in 
the cards. 

If you do want to be led 
through your tax return a few 
items at a time without distrac- 
tion or confusing choices, An- 
drew Tobias’ TaxCut seems 
best qualified to do the job. 

This year, more than any 
other, the programs are adding 
new features. Some of the fea- 
tures do strike me as gilding the 
lily: the meticulous graphic imi- 
tation of an IRS form on screen 
when a typed version with the 
right line numbers will suffice. 
Other features are truly conve- 
nient: a personal interview that 
alerts you to the extra forms you 
might need to file, and having 
the IRS line-by-line instructions 
in an easily accessible window. 

A few of the programs’ fea- 
tures are in the break-through 
category — printing a Form 
1040 that qualifies for filing 
with the IRS, an on-screen in- 
teractive Q & A that helps the 


intelligent layman make key tax 
decisions, and an impwt feature 
(found only in The Tax Advan- 
tage) that will put a year’s worth 
of data into all the right places 
on tax forms and schedules. 

1 still have a few things on 
my wish list. If you are likely to 
owe an alternate minimum tax 
on preference income, no pro- 
gram will yet calculate the nec- 
essary Form 6152 without your 
further direct input. And few of 
these programs can accept all 
items directly from a partner- 
ship Schedule K- 1 and put them 
in the right place unless you roll 
up your sleeves and provide 


more guidance. I'd also like to 
see a key that would alphabetize 
my lists of dividends, contribu- 
tions, stock trades, and soon. 

This year. I’ve narrowed 
down my choices to three favor- 
ites: J.K. Lasser's Your Income 
Tax, a relative newcomer, is a 
fine program with many conve- 
nient features that outdo some 
tax packages that have been 
around a lot longer. And I like 
Ask Dan’s unique way of solv- 
ing your tax riddles. However, 
it is TurboTax, with its broad 
range of fundamental functions 
and fancy features, that is hard- 
est to beat. 


Turning in Your Taxes 

In the land of tax returns, the Form 1040 is sacro.sanct. Each year, 
many neatly typed substitutes are bounced back by the IRS. But 
over the last couple of years, a few ambitious personal lax-return 
software programs have won IRS approval for the dot-matrix-fac- 
simile Form l()40s they can produce. Of course, their print is still 
marred by those little jagged edges on all the curves. 

So. for the pros or the persnickety, the best 1040 replica means 
buying one of the laser printer tax font cartridges on the market. 
With a la.ser. a tax font cartridge and compatible tax-return soft- 
ware, anyone can do iheCiovernment Printing Office one better. 

Two hundred fifty dollars will get you Hewlett Packard’s HP 
92286T Tax 1 Font Cartridge, including nine fonts: Helvetica from 
6 to 14 points. Courier, and something called Linedraw that creates 
boxes. I can testify that it worics like a dream with the HP LaserJet 
Series II and a professional tax program. 

Center Piece Software of Richmond. Virginia offers a fully com- 
patible $239 Accounting & Tax Font Cartridge with all the fonts and 
capacities of the HP Tax 1 and then some. The Center Piece car- 
tridge added 10-point Times Roman (regular and italic) and Elite 
(portrait and landscape) fonts. ASCII characters above 127, acom- 
pressed mode, and faster-printing bitmapped graphics instead of 
raster graphics. 

With either the HP or the Center Piece font cartridge, you need a 
software file to tell the printer how to lay out the applicable fonn. in- 
cluding boxes, on the page Your tax-return software then organizes 
the individual taxpayer’s data to go in the right places on the form. 

Of the personal tax-rctum programs reviewed here and in the last 
issue, only AiV/-7'ai includes the Form 1040 layout instructions that 
speak to a tax font canridge. (The ones qualified for filing 1040s 
(hat the other programs will turn out on a laser printer arc produced 
by the same in.structions the programs give to a dot matrix print- 
er — and they have the telltale jagged edges on the curved lines). 

Many professional tax -return programs on the market come with 
software files that access tax font cartridges or are compatible with 
printer driver software such as the Nelco Laser Tax Form Software 
(Green Bay, Wis. (414) 3.^7-1000). These driven can be bought 
separately from Nelco and put to work with your personal tax pro- 
gram. They’re pricey, though — $400 for the complete federal 1040 
set and $100 per state. — Laura Lou Meadows 
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The Tax Advantage 

(continued) 

and then put in your number. 

Whether you’ve imported 
your data or entered it manual- 
ly, you can add to or subtract 
from an entry by leaving the 
cursor on the same line and us- 
ing the Plus or Minus keys. As 
you work along, a box at the 
bottom of the screen lists the 
choice of actions you can take at 
that point in the program. For 
example, pressing T for Taxes 
lets you see the amount of tax li- 
ability and amount owed at al- 
most any point in the proceed- 
ings. You can access a line's 
supporting schedule or a general 
worksheet by pressing I (for 
Itemize). Your listings on the 
backup form or sheet will be tot- 
ed up, saved, transferred to the 
tax form, and, if you specify, 
printed out at the end. 

Printout time is a disappoint- 
ment. The program never asks 
for a taxpayer’s address on the 
grounds that it isn’t able to do a 
Form 1040 that qualifies for fil- 
ing with the IRS anyway. It also 
doesn't ask for your business 
address or several other items 
needed for the top of Schedule 
C. The end result is that you 


need to check every schedule 
printed to see if there is a pointer 
(>) in the left margin indicating 
that you need to fill in some in- 
formation by hand. The IRS ac- 
cepts these hybrids for the sup- 
porting forms and schedules, 
but it does look a trifle tacky. 

The manual is fine on the 
mechanics of the program. But 
there are no on-line tax rules and 
not much beyond a four- to six- 
word general phrase when you 
press H for help. Also, no state 
tax programs are available. 

List Price: The Tax Advantage. 
$59.95 Requires: 256K RAM. 
IX)S 2.0 or later. Not copy 
protected. Double Eagle Software 
Inc., 2340 Plaza del Amo, #215, 
Torrance, CA 9050 1 ; (2 1 3) 2 1 2- 
6611. 


CIRCLE 641 ON READER SERVICE CARO 

TaxEase 

If you’re a Lotus 12-3 veteran 
(or a Quattro or VP-Planner 
maven. for that matter). Park 
Technologies’ $69.95 TaxEase 
just might be your tax-time sal- 
vation. With templates that 
transform a worksheet screen 
into a representation of Form 
1040 and 25 supporting forms, 
TaxEase lets you use your 


spreadsheet skills to make (rela- 
tively) short work of your lax re- 
turns. 

Run through the brief tutori- 
al, and you'll be ready to start 
feeding in personal data such as 
name, address, and social secu- 
rity number. Next, use Alt-N to 
invoke a macro that will put this 
information where it be- 
longs — at the top of all the 
forms. 

Pressing F5 along with the 
number 1 will get you to the first 
page of the 1040. Fill in what 
you can and then jump to a sup- 
porting form by pressing F5 and 
the number or letter of the sup- 
porting form. Run the cursor 
down the left-hand “Magic 
Margin” until you come to any 
line marked by an asterisk; 
moving your eyes to the lop of 
the screen at this point acquaints 
you with TaxEase's modest ver- 
sion of help: a brief phrase of in- 
struction. 

While you are able to man- 
ually enter information in some 
of the cells, other cells are pro- 
tected and take only calculated 
answers or information that is 
carried over from another form. 
The only way to unprotect these 
cells is to use the standard Lotus 
method. 


The Alt-T and Alt-R macros 
open windows to show running 
totals of taxes due or refunds 
coming, respectively. If you’re 
wondering what the program is 
doing to any entry, check out 
the 1-2-3 formula in the upper- 
left comer for the cell where the 
cursor rests. 

The stellar feature of Tax- 
Ease is its capacity to do any 
one of some 25 state income tax 
returns. I tried the New York 
program for a New York City 
resident and was pleased to find 
that the program put all my fed- 
eral data in the correct place on 
the New York tax form that cov- 
ers the state and city. 

A drawback of the TaxEase 
program is in the printout. This 
is another one of those programs 
that leave you to either tran- 
scribe your signature-form fig- 
ures onto an official form by 
hand, adjust your printer to line 
up with the official form you 
feed in, or juggle your own 
transparent overlays with a pho- 
tocopier and TaxEase's printout 
of the figures alone. After all 
things have been considered, 
though, this is not a bad trade- 
off for the easy-to-run , inexpen- 
sive state programs. 

(continues) 


Tax-Preparation Programs: 

Summary Of Features 




^ r~’ (Products listed in alphabetical order) 











Andrew 

Ask Dan 

J. K. Lasser's 






AM-Tax 

Tobias' 

About Your 

Your Income 


The Tax 





S45 00(reg.) 

TaxCut 

Taxes 

Tax 

SwifTax 

Advantage 

TaxEase 

Tax View 

TurboTax 


Seo.OOiadv.) 

$79.95 

S89 95 

$69 95 

$69 95 

$59.95 

$69.95 

$119.00 

$75.00 

No. of optional state-tax modules 

6 

0 

3 

2 

0 

0 

25 

2 

41 

Includes preliminary interview feature 
to determine forms needed 

0 

• 

• 

• 

• 

o 

O 

o 

• 

Substantive on-screen tax help 

O 

• 

• 

• 

• 

o 

O 

• 

• 

Separate on-screen calculator 

• 

• 

• 

• 

• 

o 

o 

o 

• 

Calculations automatically carry over 
to other lines or schedules 

• 

• 

• 

• 

0 

• 

• 

• 

• 

Calculation override available 

• 

• 

• 

• 

0 

• 

• 

o 

• 

Has running tax totals 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Imports data from financial programs 

Prints submittable Form 1040: 

o 

• 

• 

• 

o 

• 

• 

o 

• 

Dot matrix 

0 

• 

o 

• 

• 

o 

o 

• 

• 

Laser 

• 

o 

o 

0 

o 

o 

o 

• 

• 

•—Yes 0— No 
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Paprocki & AuocMs lac. 


You’ve been playing | 
the stock market game ^ 


this way... 



It’s time 

to do it MvlKir!!! 
And open up 
a whole new worid... 



on Sc 

lurrent lllue . • 

Profit (loss' 

Auunt lo Hcrket 
Current fash. 
Sii9geste4 Reserwi 


103.86 6i<g 
S156.G6 Sell 
3322 1.7S 
-26571. 7S 
887Z6.ee 

37 eee.ee sti 


ice Shares at 6.750 I 

lee Shores at 13.625 1 


■sssr:uani^i=^nTBrrHtt - 

Pate .. 07/ZV-1987 07 '29/190? 

Price 13.375 13,625 

^ 's^TT'— waiSE’ nuo- 

! . .ht 5100.00 1.97 

Sold seeeee ii.ez 


Traie AnrpI If ler 
Front Loaiinj 
Trjiie Leading 
8>iy Ai>g| if ler 
Sell Rapiifter 
Buu Barrier 
Sell Barrier 


Exit Md Bay Belete Find Help Locate Hodlfy ^2] Previous Report Sell 
fispley rett trading stock en file 


ACn M. flATt t-RtlM CIA'S PfrttTFOLiO. 


mm 


.ILL LOf/ WAIMT OLT OF THE 
STOCK M.VRKET IS TO MAKE 
iMomr: 

So, you want to know when to buy 
and sell and how many shares 
should be bought or sold at any 
gl\ en time. You also want peace 
of mind with the assurance that 
you're reducing risk while 
maximizing your profits. 

THEAi. MyWay IS EOR roi. 

MyWay is your stork trading 
program. It's an easy to use, down- 
to-earth software that tells you 
what you really want to know : when 
and how many shares to buy or 
sell according to your own safely 
and proniability objectives. 

From day one. you set how you will 
trade based on your requirements 
and bankroll. 

H* lla.v IS DESIGAEU FOR YOl . 
THE l\Dn ID! M. m ESTOR. 

H//0 WAIYTS TO BE l\ COATROL 
A\D PLAY IT SAFE. 

■And. for a few minutes a week, 

W.i Hay will provide specIFic buying 
and selling recommendations 
tailored to your particular stock 
selection w ithout predicting stock 
prices or market conditions. 


In short, on every market swing 
■My Ha.vwill recommend that you 
buy as the price goes dow n and 
sell as the price goes up. 

.if.i Hay will do what a slock 
trading program should do: 

M AKE YOl MOAEY. 

/My Hay will manage your TIME, 
your MO^EY, (even your greed)! 

BEFORE LOAG. My Hay lYII.L BE 
YOI R HT); 

.-\nd al $495 it's a bargain. 


— -m — 

This is good Tor you... 
Buy it... 

Order now... Today... 

30 Day Money-Back 
Guarantee. 

May be ta.\ deductible. 

Requirements: PC or fully rompallble. 51 2K. DOS 2.0 or 
later, floppy nr hard disk drbes Not ropy pmtrrted 


FOR A FREE DEMO OR 
I^FORMATIO!\ C.ALL 

1 - 800 - 535-4002 

or (201) 707-8100 

In Canada call: 1-800-535-4003 

l\l\p NBtWaN 

603 First .Avenue 
Raritan. N.J. 08869 


Try MyWay for TO days. If not completely 
satisfied send II back for full refund. 

Name Title 

Company — 

•Nddress 

City State Zip 

Qvisa n American Kxpress Q MasterCard 

Card 4 Exp. Date 

Signature : 

Phone 

Money H«fi /nr. 

(iOT Pirsl Avenue. Raritan, N.J. 08869 


New Jersey residents add 6% sales tax 
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SwifTax 

(comtuttud) 

wardly implemented, making 
the program clunky. 

The program starts up with 
colorful screens that orient you 
to its menu system. It then 
brings up a screen that takes 
your basic personal data. I was 
encouraged to see 16 questions 
designed to determine the forms 
you’ll need to file. Using my an- 
swers to the questionnaire, the 
program plac^ markers next to 
the listed forms that pertained to 
my tax scenario. Alas, when I 
tried to print my return results 
before Td filled out all of the 
marked forms, SwifTax warned 
me that 1 needed to keep plug- 
ging away on my appointed 
rounds before I could see any 
hard copy. 

Once past the questionnaire, 
the program puts portions of the 
forms on the screen; the cursor 


moves to blocks where entries 
are possible. When you get to a 
line where a supporting form is 
avail^le, F5 takes you to that 
form. If there is no official form 
for the line, you can use F5 to 
create a list of items in a generic 
format in support of the entry . If 
you don't ne^ to keep a record 
of the calculations, the on- 
screen calculator, invoked with 
Alt-C, does the arithmetic. 
Wipe the calculator away with 
the Esc key, then use Alt-T to 
transfer the result to the line. 


In the beta version I worked 
with, F9 made the entries tote 
up on any of the forms. To link 
the total line of a supporting 
form with the 1040, first doare- 
calc with F9, then a save with 
F2, then Escape back to the 
1040 and do another F9 re- 
calc — a procedure I found to be 
awkward and uncertain. It took 
three tries to get the Schedule A 
to compute the limit on medical 
expenses — a figure which is 7.5 
percent of the ^justed gross in- 
come from Form 1040. 

To see the instructions cop- 
ied from the IRS booklet that 
comes with the Form 1040, FI 
invokes a window for each form 
supported. Although the IRS 
source documents have separate 
instructions listed on a line-by- 
line basis, SwifTax groups to- 
gether all the instructions for a 
form. This means you have to 
scroll through until you arrive at 
the instruction for the line where 


your question came up. 

SwifT ax has received IRS 
approval for its plans of a dot- 
matrix-style Form 1040 to be 
printed on a dot matrix or a laser 
printer. At this writing, this fea- 
ture wasn’t in working order. 
List Price: SwifTax. $69.95. 
Requires: S 1 2K RAM , DOS 2. 1 or 
later. Not copy protected. 
Timewoiks Inc. , 444 Lake CckA 
Rd.. Deerfield, IL600IS;(800) 
535-9497. 
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The Tax Advantage 

Yes, there is rest for the weary — 
if you’ve been worn to a nubbin 
putting all your income and ex- 
pense items Into the right kind 
of financial program. When 
April rolls around, take your file 
of carefully coded entries from 
Double Eagle’s Home Accoun- 
tant. Star/Monogram’s Dollars 
&. Sense, or Andrew Tobias' 
Managing Your Money, and 
feed them to Double Eagle Soft- 
ware’s The Tax Advantage pro- 
gram. Presto, your entire tax re- 
turn can be filled in and 
calculated in minutes. 

Of all the tax-return pro- 
grams purporting to import data 
from a financial program, the 
$59.95 Tax Advantage clearly 
has the edge. Unlike the other 
tax programs with data import- 
ing features. The Tax Advan- 
tage doesn’t limit you to import- 
ing one number at a time. It can 
pick up an entire year’s worth of 
your financial life in one swoop 
and put the total from each of 
your categories onto the proper 
line of the Form 1040 or a sup- 
porting form or schedule. 

How does it perform such 
magic? Hard work, that’s how. 
First, you have to do the heavy 
lifting of setting up your finan- 
cial program with code numbers 
taken from Appendix B of The 
Tax Advantage's manual. The 
code numbers are a cross be- 
tween the Dewey Decimal Sys- 
tem and an accountant’s chart of 


accounts. Code numbers in the 
100 series relate to lines of the 
1040, the 200 series apply to de- 
ductions itemized on Schedule 
A, and so on. 

The beauty of this is that 
once you’ve performed this la- 
borious exercise, your tax re- 
turn can be a snap— as long as 
you've chosen categories that 
match the tax definitions and 
have been making meticulous 
entries during the year. 

After I got the hang of the 
program, 1 imported data from a 
Dollars & Sense file. To my 
pleasure. Tax Advantage 
screens presented a moderately 
complicated return with 26 
items properly dispersed over 
the 10^ and Schedules A, B, 
three Cs, E with several proper- 
ties, and F; Forms 6251 and 
2106. Whew! 

If you were less than perfect 
in making the year's entries in 
your financial program. The 
Tax Advantage lets you go 
through checking and editing 
the imported information. Spe- 
cial symbols on the screen show 
you that an entry was imported. 

If you haven’t been entering 
your data in a financial program 
all year, you’ll have to input it 
manually, and this can be some- 
what awkward. After selecting 
the 1 040 or one of 1 5 supporting 
forms from the main menu, you 
use the arrow keys to put the 
cursor where you want to make 
an entry, then press E for Enter, 
(centiniut) 
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Get the Most Out of Us! 

Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine’s on-line information service, 
which is administered hy CompuServe. $12.50 per hour lets you: 

' Download any of PC Magazine's utilities • Trade tips with Charles Petzold or Ray Duncan 

Download files from the Forum data libraries * Search for back articles on-line 

Tklk to editors and columnists If you already have a CompuServe account, simply 

Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 


ONI CAU GETS YOU STAITIDI 

Sign up on-line at no additional charge. 

1 . lb subscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, I stop 
bit and full duplex, cidl cme of the num- 
bers listed: 

Anaheim, CA (714) 520-9724 

AtJanu, GA (404)266-7014 

Baltimore, MD (501) 254-7113 

Boston. MA (617)542-1796 

Chicago, IL (312)693-0330 

Oeveiand, OH (216) 771-6860 

Dallas. TX (214)953-0212 

Detroit. MI (313)255-9207 

Houston. TX (713)462-0202 

Los Angeles, CA (213) 739-8906 

Miami. FL (305)266-0231 


Minneapolis. MN 
New York. NY . . 
Newa^, fO 
Philadelphia, PA 
Pittsburg, PA 
San Diego, CA 
San Francisco, CA 
Seattle, WA 
St. Louis, MO . . . 
Washington, DC 


(612)342-2207 
.(212)422-8820 
(201)624-6565 
(215)977-9758 
(412)391-7732 
(619) 283-6091 
(415)956-4191 
(206)241-9111 
.(314)241-3102 
.(202) 388-4280 


CA 


(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the ! prompt.) 

2. When you receive a Connect or Carrier 
Detected message, enter Ctrl-C. 

3. At the HOST NAME prompt, enter CIS. 


4. At the USER ID prompt, enter 177000, 
5000. 

5. At the PASSWORD prompt, enter 
PC*MAGNET. 

6. At the Enter agreement number pronqM, 
enter Z10D8905. 

7. Register your name and enter your 
VISA, MasterCard, or American 
Express account number. 

8. Your personal User ID number and 
Password will be displayed at the end of 
the subscriptioa process. Please record 
them in a secnre place. 

9. A new password wiD arrive in the mail 
within 10 days to confirm your subscrip- 
tion. 

There are no connect charges for PC Ms^- 

Net during the subscription process. 
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AM-Tax'5 1040 shows the aulomalically calculated penalty for underpayment of 
estimated and withholding taxes. Function key assignments appear at the hollom. 


TAX SOFTWARE 


Countdown to April 15: Five More 
Personal Income-Tax Programs 


BY LAURA LOU MEADOWS 

In our Iasi issue, wc surveyed 
four personal income-lax pack- 
ages. The series coniinucs with 
a look al five more programs: 
AM-Tax. SwifTax, The Tax Ad- 
vantage, TaxEase, and Tax- 
View. 

AMTax 

The big news from AM Soft- 
ware is its S60 advanced version 
of AM-Tax, which has the most 
proficient printing capacity of 
any personal lax-preparation 
software I’ve seen this year. 
AM-Tax Advanced, which is 
supplied on two disks and takes 
up 320K of memory, will prim a 
high-quality IRS-approved ver- 
sion of the Form 1040 on sever- 
al dot-matrix printers or make 
an almost photographic replica 
• — “ 

AFTER HOURS b 

I INDEX I 

AM-Tax 

Stresses high-quality IRS- 
approved laser printouts. 
SwifTax 

Takes care of the basics in 
tax preparation. 

The Tax Advantage 
Shines at importing data 
from financial-management 
programs, 

TaxEase 

A tax template forLorui 
1-2-3. Quatlro, or VP- 
Planner. 

TaxView 

Load A/i<'ro5o// Windows. 
grab a mouse, and get to 
work. 

I — ' 


on a laser printer equipped with 
the Hewlett-Packard H^2286T 
Font Cartridge. (See the sidebar 
“Turning in Your Taxes” for 
more on lax font cartridges.) 

For a down-to-earth, no- 
nonsense tax-return program, 
the regular version of AM-Tax 
continues to fill the bill. AM- 
Tax keeps the price for its regu- 
lar one-disk version down to 
$45 and the memory require- 
ments down to 256K. The AM- 
Tax regular version is accept- 
able for filing printouts of 
supporting forms and sched- 
ules. but when it comes to the 
Form 1040. it is limited to print- 
ing a draft (from which you can 
hand-copy the numbers onto an 
official Form 1040). pulling the 
information on blank paper to 
use with overlays and photo- 
copiers, or printing directly to a 
special Form 1040 purchased 
from a forms supplier. 

In operation, both AM-Tax 
menus start you off with ques- 
tions arranged so that the infor- 
mation you input will follow 
Form 1040 sequence. The 
screens are relatively clean, 
with the use of the function keys 
clearly displayed on a line at the 
bottom. 

When you arrive at a line on 
the 1040 marked by an asterisk 
(meaning that it can use one of 
the 24 supporting schedules or 
specific worksheets), you can 
cither use F6 to take you to the 
necessary form or fill in an 
amount you’ve calculated man- 
ually. When you reach a line 
that does not use numbers from 
an official supporting schedule 
or worksheet, you still may 
want to use F6 to bring up a gen- 
eral worksheet to itemize the 


components and carry the result 
directly to the line. Use the pop- 
up on-screen calculator if you 
need to do some arithmetic but 
don’t need to save the backup. 

Lines marked with a C are 
automatically calculated by the 
program, and in most cases the 
cursor won’t stop al them. If the 
cursor does stop, it means that 
you can override the program’s 
calculations if its assumptions 
don’t apply to you. 

The AM-Tax screen doesn't 
let you choo.se from a list of its 
24 forms and schedules, but it 
picks the right forms for the in- 
formation you enter. Then the 
directory lists the forms your in- 
put has generated. 

For the situations it handles. 
AM-Tax builds the applicable 
lax rules into the program. 
There are no substantive tax in- 
structions available on-screen 
or in the manual: AM-Tax as- 
sumes you will read any expla- 
nations you need about the tax 
rules elsewhere. The help fea- 
ture invoked with FI pertains 
only to the function-key fea- 
tures. Everything else you need 
to know about the mechanics is 
well handled in the manual. 

For the knowledgeable or 
the nervous. Appendix C of the 
manual tells you what the pro- 
gram is doing in the way of car- 
rying totals from a supporting 


schedule to the 1040 or about 
the formula being applied. For 
example: for Form 2106 (Em- 
ployee Business Expenses), line 
13 (which deals with fully de- 
ductible expenses), Appendix C 
explains “Expenses that are re- 
imbursed by your employer and 
reported on your W-2 are trans- 
ferred to line 23 of Form 1040. 
This amount will be subtracted 
from gross income.” 

File handling of returns for 
multiple taxpayers works like a 
breeze from a directory within 
the program. Programs for six 
stales were not available in time 
for this review. 

List Price: AM-Tax Advanced. 

AM-Tax. $4.S. Requires: 
Advanced: 320K RAM. harddisk. 
HP92286T Font Cartridge (for IRS- 
appmved 1040 la-ser printouts). 
DOS 2.0 or later. Regular: 256K 
RAM. DOS 2.0 or later. Not copy 
protected. AM Software. P.O. Box 
25010. Kansas City. MO 641 19; 
(816)452-2127. 
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SwifTax 

SwifTax. a $69.95 package 
from Timeworks, will perform 
the basic arithmetic operations 
you need on the ten tax forms it 
supports. Unfortunately, some 
of the features have been awk- 

(continuesl 
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ur new 386 -based systems are among the 
fastest available. With more advanced high perform- 
ance features than you’d get in comparable systems 
that list for up to $3000 more. 

Like Compaq’s. 

For instance, our 20 MHz System 310 offers you the 
most extraordinary value available in any 386-based 
system. In fact, PC Magazine (6/14/88) describes it as 
“fast enough to bum the sand off a desert floor.” 

And if that sounds fast, wait till you see our new 
System 325. 

At 25 MHz, it offers you the highest possible 
performance in a 386. Like the System 310, it utilizes 
the latest technology, including the Intel 82385 
Cache Memory Controller, advanced 
32-bit architecture and high perfor- 


mance dri^^s. And of course, both systems are fully 
IBM PC compatible. 

More importantly, we can configure either system 
unit to your exact needs, then burn-in everything, 
add-in boards and all, to make sure the entire 
system works perfectly. And to keep it working 
perfectly, we give you Dell toll-free technical 
support and a full year of on-site service-included 
in the system price. Plus a 30-day money- 
back guarantee and a one-year limited warranty. 
Also included in the low system price. And you 
buy direct from our manufacturing facility in 
Austin, Texas. Which eliminates dealer markups. 
For more details, look inside this gatefold. Then 
call toll-free to order the system that’s 
right for you. 
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